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(The following proceedings were had in open Court:) 

THE COURT: Good morning* 

MR. LYNCH: Good morningr your Honor. 

MT . TONE: Good morning#- your Honor. 

THE CLERK: 78 C 2246# Bally v. Gottlieb# case on 

trial . 

MR. SCHNAYER: Please take the witness stand. 

Your Honor, I busted one of my glasses a 
couple of minutes ago. I have a lens missing. So I will try 
and proceed. 

THE COURT: All right. 

MR. SCHNAYER: Thank you. 

.JAMES SCHOEFFLER, PLAINTIFF'S WITNESS# PREVIOUSLY SWORN 
DIRECT EXAMINATION (Continued) 

BY MR. SCHNAYER: 

Q. Dr. Schoef f ler , at my request, did you prepare a summary 

of your conclusions as you previously testified about with 

respect to the coverage of the representative claims literally 

and by equivalence of the Flicker, Fireball, and Freedom pin- 
ball games? 

A. Yes, sir. i did. 

a I will show you Pl aintifflg Exhibit PX -4 6 0 and ask you 

what that is. 

I Thi. i. th. . U „ macy of the claiiM r „ din!J 0 n th. Pi"- 

“11 rliCker - -iPPb.il, „„„ tb.t I pPPP—>- 
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Schoeffler - direct 

v. rfur at mV request, did you also prepare a 
Qi Dr. Schoeffler, at my 

* „„ nr i„,i 0 ns, as you previously testified 

summary of your conclusions* 

about, with respect to the infringement of the representative 
claims literally and by equivalence as to the defendants' 
representative pinball games? 

A. Yes, I did. 

Q. I show you PX-459 and ask you what this is. 

A. This is a summary of the representative claims of the 

defendants and the claims that read on those games that I 
prepared . 

Q. Dr. Schoeffler, on Tuesday as I asked you questions 

about the references that the defendants had referred to in 
their Section 282 notice, when we got to the eighth level, 
there was some confusion as to the references which were 
actually included in that level. 

I will now ask you some questions about the 
two articles that are actually contained in that eighth level 

1 will show you Plaintiff's Exhibit 461, which 
includes paces 81 through 95 of an Electronics magazine article 
dated April 18, 1974. 

This includes an article entitled, "Single 

Chip Microprocessor Ooen E n „ * rations,” 

pens Up a New World of AppH caci 

which is contained on -a article 

0n Pages 81 to 87, and a second aru 

which is entitled. ,..,q s New 

nd Channel MOS Technology Yiel 

Generation of Mi cro -_ . 

Computers,- and which is contained 


on 


Schoef f le 


r - direct 


H \ O 


1 (pages 88 to 95. 


Referring to the first article, have you had 


3 an occasion to review it? 

4 A. Yes, sir. I have. 

5 ft Do you have a belief as to whether the first article 

6 teaches the invention of Claim 45 or any of the other repre- 

7 sentative claims? 

o \ a. Yes, sir. Id 


25 
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Q. What is that belief? 

A. I don't believe that this article teaches the invention 

of Claim 45 or any of the other representative claims. 

Q. Could you please explain. 

A. Yes, sir. 

This is an article from Electronics magazine 
that is discussing the applications for microprocessors. 

And I will just refer to briefly a couple of comments that 
I found should be brought up here. 


On Page 82 of the article, in the third 


paragraph -- 


THE COURT: Page what? 

THE WITNESS: 82, your Honor. 


BY THE WITNESS: 


A. — the statement is made at the beginning of the third 


paragraph : 


"The implications of such cheap distributed 


one quarter horse computer power are only 
beginning to be understood." 

And this articule is dated April of ’ 74 - 
And that statement is consistent with my 
understanding of the state of the art in 1974 among digital 
loqic designers, becomin- 

' eI V > that the microprocessor was 

available and ap P ij_ bu t really 

bions were being suggested, 

what it could do and v, . -inst begi nni ng 

h °w it could be done was J 
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to be studied. 

Now, at the end of that same column there 

is a statement that says: 

"A microprocessor control system already 

is operating in experimental automobiles 
lYio n i to r i ng dozens of operational parameters 
at a potential component cost of less than 
$ 200 ." 

In April of *74 that had to be the micro- 
processor controlled effort for engine control done, being 
done by the Ford Motor Research Laboratory, and I was heavily 
involved as a consultant throughout that time, from a couple 
of years before up through about 1976. 

And that sentence in this popular article 
is very much misleading. 

For example, the potential component cost 


of less than $200 refers to the component cost of the 
electronic circuits in the microcomputer itself, but is 
based on the assumption that it would be in full production, 
buying about 4 mill ion of them a year; wherea s the actual 

ones being purchased were exceedingly expensive. 

S mce this article is directed toward 

existing microproces 


is "■ 


5s °rs of the day, this sentence i 
ImpUa. that the »i„ opt ooes „„ = >vailable t o engineer, .t 

that time could actually carry out that applin ation ' 


Schoe 


ffler ' direct 


14 10 


That's not true. 

The particular microprocessor that was in 
.... , custom designed microprocessor, very, 

that automobile was a cus 

onvfhina that was available on the 
very much faster than anythiny 

. i 4- i =+- that time. Extremely capable, 

commercial marketplace at 


2bl 
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ble 1 

It was so complex to produce that microproces- 

2 S 

course of the project it was desired to 
sor that when in the cours 

3 1 

. t to test out automobiles on the road 
auy 50 or so of them just tu 

4 

. , , 4 n them, no U.S. semiconductor manu- 

with the control system m 

5 

facturer was capable of producing them. And, in fact, the 

6 

only source of supply turned out to be a company in Japan, 

7 

and all the original models were custom built in Japan. 

8 

That microprocessor , even the inside of it f 

9 

the detailed instructions, were specifically specified for 

10 

the control systems in that car. 

11 1 

So it is not a typical microcomputer applica- 

12 

tion at all. 

13 

The scope of the project was so different 

14 

from anything that we can conceive of in, for example, a pin- 

15 

ball game area. The people who were carrying out that project 

16 

were, without exception, Ph.D. engineers who were extremely 

17 

experienced, not only in the computer industry but also in the 

18 

application area. Namely, they knew automobils and automo 

19 

bile engines and the control of engines. 

20 

And so they were in a position to understand 

21 

and appreciate the problems of the car in carrying it out. 

22 

N °w, to bring it to the point where that car 

23 

would drive - I drove this car myself with this computer in 

24 

it - probably took about four years of effort on the part of 

25 

i 

these people. That ,„ rs of effort 

at adds up to about 45 man years 
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1 j 

i _ this thing was working, 
ust to get to the stage where t 

2 

Now, I think more relevant to the point of the 

3 1 

4 . Mw. microcomputer itself and its sophis- 

■>inball game is not the mi 

4 

. , done to make it work within the 

tication, but what had to be aon 

5 

car itself. 

6 

In a pinball game, when you install a micro- 

7 

computer control system in it, because of the economics, we’re 

8 

stuck with those same switches, those same lights and the same 

9 

digits and the same targets and all the characteristics that 

10 

we've mentioned many times. 

11 

in the automobile the noise situation was such 

12 

that that computer would not have been able to control the 

13 

engine of the car under those conditions. And as a conse- 

14 

quence many major changes were made to the automobile. 

15 

And that's what's misleading about this state- 

16 

ment. 

17 

Actually, the $200 cost of the computer, if 

18 

that were real, is nothing compared to the cost of the exter- 

19 

nal circuitry and devices that actually would have had to have 

20 

been put on that car to use it. 

21 

So in a survey article like this r talki g 

22 

about new microprocessors, to allude to an applic“ tion Uk6 

23 

that as though anyone coma • , ^morocessor and do 

1 e could pick up the micropru^ 

24 

it -- you know , it' s f , . i5# in »y 

sort of obvious to do ~ 1 

25 

opinion, just very misleading. 
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And it aoes along with the sort of 
day, namely, microprocessors have great potenti 
application in the world ought to be served by 
indication of the difficulties that are involved 


hype of 
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Q. were you involved in that project at Ford specif i cally ? 
A. Yes, I was involved with that project. 

Q. And besides the dozen or so Ph.D. engineers, were there 
other staff that worked on that project? 

A. Oh, yes, a project like that that goes on over a long 
period of time requires an enormous staff just to carry out 
the tests which go for days and days and things of this 
nature. So, there were, I have no idea of the total dollars 
involved, but it is not the same kind of effort we are 
talking about in' using a computer to control a pinball 
game or any other comparable industrial product. 

Continuing on, in the second column, the 
third paragraph starting with, "Using software programs 
to affect the behavior of the processor instead of hardware 
interconnections may be an unfamiliar technique to many 
circuit designers." I agree with that statement. It is 
an unfamiliar technique, and that is what makes the design 

of a real time appli cation i nvolving a microprocessor so 

difficult and the result of this invention then so impressiv^ 

And then the last sentence is in the same 
vein there, "Designing systems wifch micropr0 cessors is still 

largely uncharted." 

In A Prii of ‘74, that is a very, very true 
statement. Some rules Qf ^ _ beginning to emerge and 

that, too, is true 


S choef f ler 


direct 


I 


The appl icati ° ns to instrumentation i n 

calculator-like applications were being documented at tha 
time . 

On Page 83, in the first column, a list of 
applications is noted there, just ahead of the headline, 
"How to Choose a Microprocessor" , and in there is listed 
game machines. Again, there is no detail. This is not a 
technical article. And so its purpose is not to show an 
engineer how he would go about designing an application. I 
is for, again, a manager who wants to get a picture of what 
microprocessors are and how they might impact as products 
in his organization and what he might be looking forward 
to in the future. 


The remainder of the article starts with that 
"How to Choose a Microprocessor" and then is a discussion 
of various microprocessors that are available, what the 
tradeoffs are on, for example, the very simple one that 
was used in Flicker versus some more advanced ones, and 
things of this nature. But in general, the article does 


not teach the invention 


in any wav . 


q. Do you believe that this 

any of the other techni 

discussed? 


is more relevant than 
cal references that we previously 


A. 


I don't believe this 


is a 


technica 


t reference 


and so I don't bel 


ieve it i s as relevant as any 


of the 
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technical references we have discussed. 

0. Now, Dr. Schoef f ler , referring to the second article in 
Plaintiff's Exhibit 461, i.e., the article entitled, "MOS 
Technology Yields New Generation of Microprocessors", and 
starting at Page 88, have you had an occasion to review this 

article? 

A. Yes, I have. 

Q. Do you have a belief as to whether this article teaches 
the invention of Claim 45 or any other representative 
claims? 


A. I don't believe that this article teaches the invention 
of Claim 45 or any of the other representative claims. 

Q. Could you please explain? 

A. Yes, sir. 

This article is almost totally directed 
toward a discussion of a new microprocessor that was just 
coming on the market -- 

THE COURT: Let me get this article. Which volume 

is it in? 

MR. SCHNAYER: it ia the second volume. 

MR. GOLDENBERG: Your Honor, I am not too sure 
it is in that volume, unless they have changed the volume. 

MR - KATZ: Here it is . 

™ E C ° URT: 1 might as well get it in the book. 

MR ‘ SCH HAYER : There were some pages missing- 


14 ; 
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_ ^ a discussion, there were some 

Remember yesterday we had 

• the article we have there, 

pages missing? That s rue « 

THE COURT: Oh, that's the one I already have? 
MR. SCHNAYER: Yes, that's the second article. 
THE COURT: Oh, the second part of it? 

There’s two separate articles back to back 
That was the confusion, because it s only listed with the 
title of the first one. 

MR. GOLDENBERG: Here is the original of that. 
THE COURT: I might as well just use this. Thank 

you . 
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THE COURT: AH right, thank you. Co ahead. 

THE WITNESS: Should I continue? 

BY MR. SCHNAYER: 

0- Continue with your answer, please. 

A. This article is written by some people from Motorola 

Semiconductor Products in Phoenix,. Arizona, about their own 
products, which are just — were just being announced. This 
is April of 1974 , this new Motorola 68 microprocessor and the 
other vendor-supplied chips that would go with this system. 

This microprocessor actually was later used 
in some of the later games that we have already talked about. 
But it is directed essentially toward a discussion of these 
chips and their capabilities and what Motorola expected from 
this . 

Specific comments about it toward the end of 
the first column, the last sentence there says: 

Ihese input/output chips enable the CPU; " 
that is, the central processor chip of the computer, "to con- 
trol a large variety of industrial and communications equip- 
ment . " 

They then list: 

rocess and manufacturing control systems, 
ipheral and terminal hardware, parameter con- 
trol systems of all types from microcomputers in 

^ aUto ^ii e to control S y St ems for traffic 
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Schoeffler - direct 

lights and anywhere else that random logic computer 
control needs optimizing. 

I think that is a little ambitious kind of a 
statement to make* It is not true. This microprocessor, in 
jthe first place, was not even readily available at this time. 
It is my recollection that, in fact, that parts could actually 
be used in development of products not until the beginning of 
the following year and that it had not been used in any of 
these applications. So it was more of the case of we hope it 
could be used. 

This microprocessor is much too slow for the 
jautomobile control system as a specific example, and that is 
easy to see. 


At the top of the next page, page 90, in the 

4- U „ 


first paragraph, the second sentence says: 


able . 


Over 70 instructions may be available in the 
Intel 4004 thaf „ 

rnat was used in Flicker as a comparison 
here were, i believe, 46 instructions avail- 

this ia a more powerful Machine and faster 

the 4004 , but the* , 

w °rding, "over 70 instructions may be 

available," is remini c „ 

C6nt the warning that Dr. Vacroux gave 

yesterday in his noto. 

n ° tes to those engineers taking that course; 

namely, that many 

th ese products were being pr e-announced, 

and it was dangerous 

as sume, first, that 


than 


they 


actua 


Liy wo 
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ever hit the marketplace, but, secondly, even if they did, 
that they would actually meet the specifications. 

Things were moving rapidly at this time, and 
he was warning them of that at that time. 

At the top of the next column is a statement 
that I would totally disagree with, and that is the statement 
that says: 

"Design changes, too, are simply a case of 
modifying the control program in contrast to de- 
signing and laying out the logic afresh." 
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This, in my opinion, is a very misleading 

statement, and so that anyone who is using this article to 
learn from would really be led astray here. What this state- 
ment implies is that if you take the Motorola microcomputer 
system itself, and every pinball game we have talked about 
has a microcomputer system, but around it are all of these 
other pieces of electronics that attach to the switches, the 
lights, the digits, the solenoids, et cetera, with all of thw 
noise immunity, noise prevention, all of these other things. 

What this statement is implying is that if you 
use a Motorola set of chips that you can just build your hard- 
ware and then solve all your problems in software, you will 
never have to change it again. You will just rewrite the 
programs if it is not working all right. That is absolutely 
incorrect. 

The situation in reality is that what you put 
in the hardware and what you put in the software program are 
trade-offs, and the two have to work together hand in glove 
in order to make an appi ication CQme intQ being successfully. 

F ° r exa mple , we have dwelled on thinas like the 

low beta transistors and the slow turn-on of the currents in 

the lamps. Those are i „ 4-u , in the 

in the hardware, and they are xn 

hardware so that the so**. . immunity* If 

software can do its noise immunity 

you fouled up and dia . ,t-p because 

aid n °t put that into the hardware d 

you did not reali 7o 

n °ise was a problem, it does not matt 
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how clever you ere in the program. You are going to go back 

again and make changes. 

If I would cone back just once more to that 

Ford Motor automobile control problem, the real complexity in 
that system was not the microcomputer. It had to be very fast 
all right, but that was developed, and that worked fine. The 
complexity and the thing that took four years to get the 
intiial one working satis f actor i ly , so it could go on into 
product development — it was not sold for a great many years 
even after that -- was all of the things around it. To make 
it work reliably in an automobile, all those external elec- 
tronics in that noise . environment was a very tough problem to 
overcome . 

Now, the last thing that I will mention here 
is the diagram at the bottom of page 90, that same page, 
which is a rather superficial block diagram of an application 
Within the square or rectangle in the center of that diagram, 
the little blocks labeled CPU, ROM, RAM, peripheral interface 

adapter, -- there are four of those -- and communication 

interface adapter, thn<=« chiDs 

' tnose are all the chips, individual cnips, 

that Motorola bulla, that go along with thi. nicroecputer. 

S °' in ef 'ect, that square in the eiahle ot 
Figure 6 ia the «icroce„p ut . t lt3el£ _ 

Tha n it .ho., connected to the eicrocoeputer 
a point of sale kevK~ . • ~ 

y ard input, credit authorization. 


some - 
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thing labeled A, B, C, D, E , F, G — I do not know what that 
is -- retail processor center, and a aataphone, with no de- 
tails at all of any of the electronics that must be present 
to interface external devices to that computer and to make it 
work properly. 

Now, if you look at what the text says about 
this figure, it is on page 93, and it is the last sentence in 
Column 1, and what it says is: 

"Consider the block diagram of a typical 
small terminal, a generalized point of sale termi- 
nal, Figure 6." 

As best I can tell, there are no more words 
about that figure; that is, it now goes on to discuss that 
every computer needs peripherals and other things, but the 
hole discussion of that figure seems to be missing from this 

article. So the figure is there, and it is not used for no 
good reason at all. 
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It'S clear this is not a technical article 
that is attempting to teach anyone anything, in my opinion, 
and it certainly does not contribute to the teaching of the 
invention as a whole. 

Q. Dr. Schoef f ler , I refer you to Figure 1 on Page 88, 
and ask you to explain what that figure shows. 

THE COURT: What page? 

MR. SCHNAYER: 88, your Honor. That's the first 


page . 

BY THE WITNESS: 


A. The legend at the bottom indicates that this figure 
is a diagram that shows an example of the Motorola 6800 
family^ of components. 

The word "family of components" is pretty 
common terminology used to mean the various chips that go 
into the microcomputer. 

And it's shown connected to — all of the 
Chips are in the microcomputer except the two little boxes 


on tne lower 




64 Keys," and a printer. 

q. Now, Dr. Schoef f i er T ^ . 1 arae exhib 

f refer you to the large 

PX 421-A and -P , and 

s k you what they are? 


A. 


These — here's r -F. 

s 421 -a -- to -F? -- 421-B, -C, 


hSSe are the diagrams we used in the 
discussion of Di So ~ 

ever when we were talking a ° 


the 
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infringement of the Williams Disco 


Fever machine. 


BY MR. SCHNAYER: 

Q. What microprocessor was 


used in the Disco Fever pinball 


machines? 

processor that's discussed in 
A. That machine uses the process 

this article. It's a Motorola 6800. 

It is shown right here on Exhibit 421-A, 

and labeled IC-1. 

And there are several peripheral interface 
adapters; the PI chips that are used as, for example, IC-18 
on the same diagram. 

Q. Does Figure 1 of this article on Page 88, which shows 
the Motorola 6800, as used in the Williams Disco Fever 
pinball game teach the design of the electronics of the 
Disco Fever? 

A. I don't believe that it teaches how to design the 
Disco Fever at all. 
q. Please explain. 

A. The portion of the system that is the microcomputer 

itself, namely Motorola's family of chips, which are shown 
here, if you stretched a point you might say it taught that 

hut in fact, there's not enough deta 
in this article; and anyone who is going to design Disco 
Fever would actually go to the Motoro i a manual, which 
would show better the interconnection of all of these 
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, to connect the Motorola chin 

details, lines, and so on, to d cni P 

itself. 

But the major difference between this 
diagram -- and the reason I called it superficial and used 
the word "dangerous" with diagrams like this, is the complete 
lack of indication of all of the electronics that are not 
part of the microcomputer itself- 
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Here is one of those poor little pi a chips; 
and over here on the right is this large amount of circuitry 
namely, transistors and gates and other devices connected 
together, so that this input/output chip can handle the 
lamps . 

Here is the equivalent of the little block 
that is labeled, "Matrix Keyboard," because the switches 
in this machine are arranged in a keyboard. 

Now, it's not like a normal keyboard, because 
in a pinball game switches may close simultaneously. So 
we have diodes all over the place, which we would not find 
in the normal keyboard. 

„ But all of the circuitry here, so that the 

rows of the switches can be read in, all of these devices on 
Exhibit 421-B, electronic devices, resistors, et cetera, 
and so that we can drive the column: None of those are 
there. And those are there, not because designers like to 
do things like that. They are there for a purpose. 

This is to provide the currents necessary, 

the right voltage levels j-v. ■ nnise 

ls / the noise prevention, the noise 

immunity, and things of this nature. 

And none of that kind of detail is present 
in this diagram. 

° n that basis, then certainly this is 

not -- does not te^K , r; ne 

a designer how to design a ma 
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like Williams' Disco Fever. 

0. Does the diagram, Figure 1 show anything about 


program 


ming the microprocessor? 

A. It does not show anything about programming the micro- 
computer in an application like a pinball game or in this 
particular case any concurrency or anything of that nature. 
Q. Dr. Schoeffler , in your opinion, does this drawing. 
Figure 1, teach how to interconnect the Motorola 6800 to 
the pinball machine to make the invention of Claim 45 or 
any of the other representative claims? 

A. I don't believe it does. 

We've said time and time again the real 
key aspects of the pinball game are the things like real 
time, noise prevention, the matrix multiplexing, the arrange 
ment of all these external electronics. 

It clearly is not teaching that. And in 
an article of this type, it's not intending to teach that. 

Q. Now, Dr. Schoeffler, concerning another matter which 
we discussed on Tuesday, i refer you px 419 _ A through 

-F, which I believe y ou testified are the drawings which 
depicted the electronics of the Cleopatra, which is one 
of the representative games of defendants Gottlieb and 

Rockwe 1 1 . 

Dr. Schoeffi er> wou i d you point out on the 
schematics of the Cl P on = .__ . GPKD 
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is located. 

A. Yes, sir. 

Q. Indicate which drawing it's on also, please. 

A. Yes, sir. 

The drawing is Exhibit 419-D. And on this 
diagram the chip that we called the general purpose keyboard 
display chip, GPKD , is this chip right here that is labeled 

U-6 . 

Q. What does GPKD mean? 

A. Those are the initials of a chip that the vendor 

supplied with that microcomputer set, so it is part of the 
family of chips, if we use Motorola's terminology. 
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o. 

This was, you mean this was not a 

Motorola part? 

A. 

No, no, this is a -- 


Q. 

Rockwell? 


A. 

— this is the, this is the 6502, 

if I recall. I have 

to 

check my notes to be certain on that. 


Q. 

Is it the PBS 4/2 by Rockwell? 


A. 

That, that I believe is correct. 

I'd want to check my 


notes to be certain, but I believe that is correct; I have 
seen too many. 

0- One pertaining to 6502 and one pertaining to PBS4/2? 

A. That is correct. But the significant point about the 

GPKD chip is it was part of the microcomputer chip set and it 
was designed to do two functions which are common in the cal- 
culator application of the data for which that chip set was 
designed, matrix multiplexer display, so two rows, a number of 
columns of digits, the digital display that we use for scores 
and the like could be run by this chip, and it is matrix 
multiplexing in column-to-column; and in addition, the chip 

is intended to scan the keyboard of the calculator and so 

provide the readinqs of 

1 the switches into the microcomputer 

itse 1 f . 

q. Was the GPKD 

ice used for this purpose in the Cleo- 

patra pinball game? 

No, it was not. The device ^ ^ partially for di- 


play control; namelv . 

Yr the digital di 


splays were 


driven hy the 
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GPKD chip under control of the microcomputer and its procrram, 
communicating with this chip the values of the digits. p, u t it 
was not possible to use the keyboard scanning portion of the 
chip. it was specifically designed for the keyboard of a 
calculator, and as we have indicated, the keyboard of a cal- 
culator has different requirements from that of a pinball 
machine; namely, because you do not expect two switches to be 
closed at the same time in a calculator, this chip would rejec 
that situation. 

As a consequence, it could not handle the 
pinball situation when two switches would be closed. 

And secondly, if a switch ever stuck closed, 
then there would always be one switch closed, and if any other 
switch ever closed, the whole thing would be ignored, and so 
you use the keyboard portion of this GPKD chip, the thing 

tfould just hang up, the microprocessor would just stop running 

because it would never u 

see another switch closure again, be- 
cause every one would b <=» 

I interpreted as an error. It was not. 

S °' ln fact what was done is a different chip 
in the microcomputer 

or chip set was used to handle the 

switches and this is 

with all the electronics to drive 

the rows in the columns n 

' in the same way it was done by 

Frederiksen in the pinball , f 

1 9ame; namely, with a matrix of 
switches drive* cvcli oally an<J a „ qaentially by a , epa „te chip. 

sc with the CPKD device , if lt 


Q. 


were connec 


ted to a 


I 4H'J 

3 ! schoef f ler - direct 

1 
2 

3 

4 

5 

6-2 6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 


matrix of keys, if any one switch would be stuck closed, 
would that cause? 

A. That would cause the system to just stop because no 
further switch closures can be detected by a chip of that 
at that point, after that occurs. 


what 


type J 
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Q. Now, Dr. Schoef f ler , have you had an occasion to 
review materials concerning work at Atari on solid state 

pinball machines? 

A. Yes, I have. 

MR. SCHNAYER: We had started this subject 
previously, your Honor, and I wanted to get into some other 
subjects. This concerns the work of some alleged prior 
inventions the defendants have raised in the patent office, 
both by Atari and Ramtek. We are asserting that these are 
attempted failures and as such, are indicators of unobvious- 
ness of the invention. 


BY MR. SCHNAYER: 


Q. Qr. Schoef f ler , I show you PX 128 , 129 , 130 , 167 and 
451 and ask you what these are. 

A. The first four, 128, 129, 130 and 167 are copies of 

weekly, or of status reports, I don't know that they are 
all weekly, of work carried on at Cyan Engineering, the 
research group of Atari Corporation. 

Q. And what about Px 45 1? 


A. PX 451 contains selected portions of depositions from 

a number of individuals • d 

s concerning the work at Atari/ 

also some work on o-inK ■, 

P bal1 games that was done at Ramtek, 

another California 


9 ame 


company . 


Q. 


A. 


W have you ha , ^ ^ ^ mate nal s? 


Yes, I h a v e 


read 


the 


SPPf i 
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Q. Based on your review of these materials, what i s your 
understanding of what occurred at Atari concerning the 
design of solid state pinball machines? 

A. All right, in early 1974, Atari, in its research group 
which was called Cyan Engineering, started a project to 
develop an electronically-controlled pinball game. This 
Cyan Engineering Research Group was separated from the 
Atari plant in the production facilities. It was up in 
the mountains in California somewhere. And they carried out 
this work over the next few years. 

In particular, starting in 1974, they, 
starting in 1974, they produced some paper designs; that is, 
designs of pinball machines using random logic of various 
forms, several designs, which they, as far as I know, 
never built or tested, but then they acquired an electro- 
mechanical pinball machine called El Toro and took out the 
electromechanical logic and proceeded to design a micro- 
processor-based controller for the El Toro machine. And 
that was the first phase of the±r effort _ 


er : '‘ n -*-574, they started a second effort 
by acquiring five rl-i-F-p 

erent electromechanical pinball 

games, pinball machines „ ■, 

G alled the Delta Queens, which 

were again electromechanical. 

About this time, the first machine, the 

El Toro, was cannihai ■ 

Uzed and they moved on to the second 


direct 
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phase, and this was to design a new microcomputer controller 

for the five Delta Queens. 

MR. GOLDENBERG: Your Honor, I object to this line 
of testimony by this witness, as to what Atari did and when 
they did it, insofar as this witness is concerned. I don 1 1 
know where he got his knowledge from. I don’t think he's 
really told the Court. It is, in any case, pure hearsay 
coming from him. 

If the plaintiffs want to prove to any 
degree the events at Atari, this is not the way to do it. 
There were depositions taken of those people. There were 
many, many documents introduced. And if they want the Court 
to understand and appreciate Atari, it certainly should 
not come through this witness. 

MR. SCHNAYER: Your Honor, Dr. Schoeffler has 

reviewed designated portions of the transcripts, which are 

being submitted to the Court and will be part of the record. 

He has reviewed those and he i s going through a preliminary 

discussion of what happened, and he is going to give 

opinio s b sed on his understanding of what occurred on the 
various Atari proipnfe 

1 think that is perfectly appro- 
priate and proper f rom an expert _ 

TONE. I t is not offeredj your Honor, to prove 


the truth of what the wi tness , 


to prove the basis f or 


is now saying. It lS 


offered 


the opinion he is about to give. 
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Other evidence will have to prove the truth of the matters. 

MR. GOLDENBERG: Your Honor, I think he may be 
entitled to testify that, "I have studied these documents 
and so forth, and based on what I have read, that is my 
view.” But I don't think he has any right to get up here 
and characterize it and attempt this narrative of what 
happened. That isn't the way for the Court to hear it at 
all . 


THE COURT: Well, the witness would be permitted to 
sit in court and listen to testimony by the various 
witnesses. Instead of doing that, he has read their deposi- 
tions that were taken in this case. What's the difference? 

* GOLDENBERG: Well, I think there is a sub- 

stantial difference. By getting -- I don't think you are 
getting the facts with respect to Atari in any kind of way 
as presented by the people who were there and did it; 
namely, the Atari people themselves. 


of view, 
they did. 


Judge . 


COURT. No, except this is the contrary point 
I suppose they can come in and testify to what 

But this i <5 4-U 

tne statement of another expert. 

MR. GOLDENBERG: He is not giving you an opinion. 


t ion . 


MR. SCHNAYER* 


He will be. We are laying a founda 


MR- GOLDENBERG: 


he is not testifying 


as an expert 
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in this testimony you have been hearing for the past few 
minutes. He is testifying as a narrator, purporting to 
attempt to convince you that this is what happened at Atari 
And I don't think it should be admitted for any purpose. 

MR. SCHNAYER: Your Honor, he is merely stating 
his understanding of what happened. Then he is going to 
base an opinion on that. And I don’t think — that is 
obviously a proper approach to that. If he didn’t do that, 
we wouldn’t be able to give his opinion. We have to lay the 
basis for his opinion. 

MR. GOLDENBERG: I think. Judge, that this really 
is wrong. I think he is entitled to give his opinion and 
then b w e asked the basis of his opinion. 

THE COURT: Are you assuming. Dr. Schoeffler, 
that, first of all, let me ask you this: Have you read 

all of these depositions that are contained in Plaintiff's 
Exhibit 451? 

THE WITNESS: Yes, i have. Those are not the 

complete depositions. Those are selecfced portionS . But 

I have read all of thn^o 

rnose , yes , sir. 

COURT. Now, i n telling me what happened at 
Atari, are you assum ing the truth Qf the testimony in 

Plaintiff's Exhibit 451 ? 

Yes t sir. 


THE WITNESS; 
THE COURT; 


This 


is really in the nature 


of a 
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hypothetical question. He is being asked to assume the 
truth of this material, and then he will give his inter- 
pretation of it. 

MR. GOLDENBERG: It wasn't put that way. Judge. 

THE COURT: Well, ideally it was, and I think 
the preferable way to do it is the one I just suggested, 
and on that basis I will permit him to continue. 

MR. SCHNAYER: Thank you, your Honor. 

BY MR. SCHNAYER: 


Q. Would you continue, please? 

A. Yes, sir. 


As I indicated, the first phase was the 
El Toro machine, which was to build an electronic controller 

for what had previously been a standard electromechanical 
game . 


The second phase used the, another 




electromechanical machine, the Delta Queen. There were five 
of them produced. And electronic controllers were using 
microprocessors, were built for those five machines. 


a third phase was undertaken and, 

called, where another A 

e c tromechanical machine, called 

the Super Flight was 

' H the electromechanical logic 
removed, and a thir/i . 

ers ion of an electronic controller 

designed for that machine. 
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All three phases, the El Toro, the Delta Queen 
and the Superflight used the same microprocessor, the Intel 
4004 , which was the same one that was used by Frederiksen. 

The circuits of each of the three machines, 

El Toro, Delta Queen, and Superflight, were different, and 
none of them were the same as the one that Frederiksen pro- 
duced . 

The work on the Delta Queens and Superflight 
started late -- sometime in *74, and ended in late '75. 

The last phase was conducted by the Atari 
plant itself, the engineers in the Atari plant, rather than 
the research group. 

My understanding is that they evaluated the 

Superflight machine, reiectpH , , , . 

jecreu the design, and undertook their 

own design of a ndcroprocpq^v 

^processor-controlled pinball machine. 

And that machine eventually was marketed under 

the name of Atarian. And i * . „ 

s my understanding that was the 

first commercial machine th.f 

was marketed by Atari. 

THE COURT: Whaf 

was the name of the machine? 

THE " IT " ES ^ *>• Atarian . 

THE COURT; A a. 

T --a-r- - 

MR. SCHNAYER: 


THE COURT; * 


*-a-n . 


BY MR. SCHNAYER; 


1 *~ a ~n . 


n 


Dr. SchoeffXer 


c oul<a 


You please explain your 


under- 
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standing of what the El Toro was. 

A. Yes, sir . 

As I already said, the El Toro was an electr< 
mechanical pinball machine where the electromechanical logic 
was replaced by electronic logic, namely, a microprocessor- 
controlled system. 

All of the electronics needed to drive the 
game were external to the machine. They were not put in the 
machine itself. So the electromechanical logic was gutted 

out of the machine and then external to the machine was the 
electronics . 

And it .was — the microcomputer itself that 
was used, is actually the Intel development system, called 

the Intellec, an example of which is shown on the stand right 
[here . 

MR. SCHNAYER: That's Defendants' Exhibit 13-B, 
for the record. 

bY THE WITNESS: 


ft 


Intellec machine and all the electronics then 
onnected to thp n m 

oro Pinball machine by a cable tl 

•nal +- 


were conn 

was external to the machine itself. 

BY MR. SCHNAYER: 

What is the Intellec , 

development machine? 

The Intel leo 


0 . 

k 

ve 


development machine? 

The lntell ec devel^ 

Pment machine is basically 

ndor's microcomputer ch • 

set already put together 


in a 
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convenient fashion so that you can try out programs in it in 
a much more convenient fashion than you can after you've 
built the microcomputer chip set onto a board with read only 
memory and embedded it into the machine. 

But it is the equivalent of the chip set of 

the vendor. 

0* To your understanding was the El Toro ever made self- 

c ontained? 

K It is my understanding that the El Toro was never made 

self-contained. That is, the electronic control system was 
never mounted in the cabinets themselves. 

Q. To your understanding were any tests ever performed 

on the El Torowheh it was in its most complete state? 

A. Yes, there were tests performed. 

Q. Could you please explain. 

A. Yes, sir. 

In the depositions a number of tests were 

mentioned. In partir , iii -» „ — . 

uiar I've noted here that Michael Rogers, 

who was a junior enqinpov . 

working on the El Toro project, 

tested the El Toro wit-h 

th a dr iH. He actually lifted up the 

Pl ‘ yfl * ld - ■» arlll . 

And that has the characteristics, because of 
the spraking motor 

' tQ cr ®ate external noise. And he found 
that there was erratic 


his words, namely, ± 


■ C Oration of the pinball machine, in 

* BP8 wou^ turn on at the wrong time and 
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1 the wrong lamps; and solenoids , the things that kick the ball 

2 out and the like would operate when they should not. 


He called it "erratic operation." 


7-2 4 
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An electronic designer on the project, Steven 
Mayer, indicated that external noise, when it was around — 
applied to the El Toro machine, caused the machine, in his 
words, "to bomb." 

And that was explained in the deposition as th 
hang-up of the microcomputer. 

This is the situation when noise gets into 
the circuits of the microcomputer itself, and not into the 
external circuitry of it, but into the microcomputer itself, 
and causes the microcomputer, for example, to get an illegal 
address or a bad instruction. And at that point the micro- 
computer just stops operating suddenly, it cannot continue. 

And the,, machine halts. 

And that is a catastrophic failure. The 
hang-up of a CPU. And, of course, it's obviously unsatisfac- 

tory for a commercial product to have that kind of catastrophi 
failure mode. 

Q. Do you have any understanding why this electric drill 

put - u..d In this test on th. El Toro! 

A. It was used to ^ .• + » Q 

generate external noise. Because it s 

a characteristic of the , . . . _ 

Pinball game environment that 1 a 

high noise environment. Wa i , ma ny 

we ve heard that from many, many 

people • 

So if it', going to be operated that way, 
to show that it operas f a 

a ’ you should apply some kind ° 
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noise test. 


And so using the electric drill i s one way tc 
generate the noise to see if it will still work. 

0- How does that generate electrical noise? 

k Basically there's an electric motor in the drill. And 

if you've ever looked at it, the part that rotates, there are 
brushes on a comutator, and it's like a fast-moving switch, 

and it produces lots of sparks. So it's very much like elec- 
trostatic noise. 

But it is a good source of external noise in 
general, in other words, it's commonly used for this purpose, 
for testing purposes. 

q you have an opinion as to why these tests were per- 
formed on the El Toro? 

lA. As I just indirafo^ . , 

f the pinball machine is intended to 

operate in an environment- 

t where there is noise: Other pinball 

machines right by it a i ■» .. 

' zne other external noise sources 

we've mentioned. 

s m Y oinion that they were trying to se 
if it would work in th*+- 

environment. 

& In your opinion do the 

the results of these tests show that 

the El Toro would operate 

Practically in a typical pinball 
environment from an el ec tr' 

rical noise standpoint? 
lU Clearly the tests gh 

°w It would not operate satis- 
factorily in such an • 

6 nvir ^ent. 
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It's intolerable to have erratic operation, 
especially when it's evident to the player. 

And then the catastrophic failure i s some- 
thing that could not be tolerated. 

Q- In your opinion what tests must be performed on a pin- 

ball machine such as the El Toro to show that it would opera 
in its intended environment from an electrical noise stand- 
point? 

A. There are two sources of electrical noise that have to 

be tested for. 

One is external noise, noise coming in from 

the outside environment. And the most severe example of this 

electrostatic noise r the noise we get when we have charge 

on the body and we touch it, the little lightning-like 
discharge . 


So it must be 
if you're going to be certain 
in that environment. 


tested against external noise, 
that your product will operate 


But eaua i i ,, « 

i iiy important is internal noise, 

especially in the way th = 4- , . 

V that we run the pinball game electron! 

namely, matrix multipi*.^ „ 

n<? ' supplying high pulses of curren 

and the like, it i s 

Pessary to determine that the noise we 
generate ourselves win 

n °t cause the system to fail* 

And 3 ° it's got to be tested in that combine 

tion . 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 


Schoeffler - direct 14^4 

Q. When you say M the noise we genera Jr.„el V es , » do you 

m ean the device itself? 

I mean the control system that ia generated as a con- 
sequence of our design. 

0- Now, without actually placing the electronics of the 
El Toro in the game cabinet, is the operation of the came 
predictable from a noise standpoint if it were made self- 
c ontained? 

A. Unfortunately, the state of the art in electronic 

engineering is such that one cannot predict the effect of noi 
test. It really has to be tested. 

Putting the electronics into the game gives 
rise to, so many variables -- where you put it, how long the 
lines are, what are they next to -- that one cannot 
predict what would happen there, on either external noise or 
internal noise or the combination. 

to be tested for, in my opinion, in order 
to determine what would happen. 

Dr. Schoeffler, to your unde rs tandinq was the El Toro 
susceptible to malf unction ^ ^ of a st uc k 

closed switch? 

A. It is my understand! 
stuck closed switch. 


B 


n 9 that it was susceptible to a 


Gl Rog6r s and Steven Mayer, and also 

Creg Cox, the programmer ^ . a 

° n the machine, all indicate 


in 
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their depositions that if any single sv/itcn in the entire 
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machine sticks, the machine stops operating and it hangs up. 

And so it is very susceptiole to essentially 
catastrophic failure in case of a single stuck switch. 

Dr. Schoeffler, in your opinion is this design acceptabl 
for a practical pinball machine? 

No, sir. We've heard testimony, especially from 
Frederiksen, to the effect that the kinds of switches that we 
have in a pinball machine are of the type that we can expect . 
normally switches to stick now and then, and as a con- 
sequence we must have some kind of error recovery capability. 

It should not be possible for one little 
switch i*n the machine somewhere to stick and shut down the 
operation of the whole system. 


>«im 
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a Dr. Schoeffler, do you have an understanding as tQ the 
condition of the Flicker pinball machine prior to the 
December 26th, 1974, demonstration of it to employees of 
Bally Manufacturing Corporation? 

A. Yes, sir, I do. 

Q. What was the Flicker pinball machine? 

A. The Flicker pinball machine is essentially the machine 
that we see right here in the courtroom and in that form. 

Q. On what do you base your understanding of the condition 
of the Flicker? 

( - )n the testimony of Frederiksen and on the depositions 
that I read from Mr. Dan Winter, the president of Milwaukee 
Coin, “Paul Smith, a technician there, and Mr. David Nutting, 
the other inventor. 

Q. I show you Plaintiff’s Exhibit PX 455 and ask you what 
it is . 

A. These are the , 

P it ions that of Mr. Smith and 

Mr .Winter that I read. 

Q. Do you base your 

Y understanding about the operation 

of the Flicker partial^, . • 

Y on those portions of deposition 

transcript? 

A. Yes, Ido. 

g Assuming the credibii ■ 

xt Y of this testimony. 

Dr. Schoeffler, do y ou , . 

Ve an understanding as to w 

tests were performed ^ 

° n Flicker prior to the 
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t ion? 

A. Yes, sir. 

Q. Please explain. 

A. First of all, the Flicker was fully self -contained . 

So when it was tested, it was being tested for internal 
noise as well as external noise because the electronics 
were in the place in the cabinet in the backboard, et cetera, 
as we have shown. 

Frederiksen aid the others discussed the 
three major tests that were applied to it, first, for 
electrostatic noise, which is the one that is most severe. 
They used what is called a Van Der Graf generator. It 
was a machine that can produce large discharges or arcs 
like lightning through the air. They walked around the 

machine to all the metal parts and discharged sparks against 

the machine to see if thp 

tne machine would fail. 

g that, all of the depositions indicated 

that they could not 4, ... 

e the machine fail. So the combination 

of internal noise and elp 

c r ostatic noise did not cause 

the machine to fail -in 1 

an Y te st indicated in these deposition^ 

^ ' Pre( ^eriksen described an igniter 

that he took out of hi 

gas dryer. This is the device that 

produces a spark to li 

9 t hhe natural gas in the dryer. 

He apparently walked 

° Und the machine and used that on 
the metal parts simii ar • h 

exactly the same r esul * to the Van Der Graf generator wit 

constantly in thi s t es | ; > ely , desnite playing with it 

th ey Could not make it fail- 


Mac* 
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. , . the thing to fail, 

internal noise could not cause 

Then the last test that is mentioned is simi 
to that applied to the El Toro? that is, they used what they 
called a dreminel tool, which, again, is a drill with a very 
noisy sparking motor, and ran the cirill around the machine. 
That is a good source of external noise, and that could not 
cause the machine to fail either. 

Q. Dr. Schoeffler, as a result of these tests, did the 

game malfunction at all? 

A. There was no indication of any malfulction by any of 

the witnesses in these depositions. 

0- Now, assuming the credibility of his testimony, in your 

opinion, was the Flicker prior to the December 26, 1974, 
demonstration tested sufficiently from an electrical noise 
standpoint to show that it would operate practically in a 
typical pinball environment? 

A. In ray opinion, it was. 

was tested for both internal and external 
noise, end the size „ t th e . p>rk< an<] on tkat t „ e y mention 

applying to it, ape at le, sl as „ v6re> nol „ ore severe, 

than one would expect to ff.j ■ , , ,, name 

co tind ln the typical pinball game 

arcade or that kind of 

environment. 

0 . Now, Dr. Schoeffier Toro, 

r ' you testified that the El Tor 

to your understanding! 

u ld hang up in a non-operati 
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state if on the occurrence of an V shuck closed switch, the 
disk problems exist with the Flicker as of September 26 , 1974 
based on the testimony you have read? 

A* According to the depositions, no switch should cause 

the Flicker to hang up. 

Now, what was discussed in the depositions 
was the way the stuck switches are handled in Flicker, and 
this is done by taking critical switches; namely, where two 
switches could close simultaneously or where real time re- 
sponse was critical, and they were put in what is called the 

test line, a single line of switches, which would result then, 

that if any switch in the machine you consider critical, you 
could put it in that line. if it failed, it would not affect 
any other switch in the machine. 

Now, obviously, if a switch fails, the 

machine does not resnnnH 4 -^ . , , , , . u 

P na to that switch, you have lost that 

switch? but it does not ohnf ^ , n ^ 

shut down the machine as a whole. 

Frederiksen described in detail in his 

testimony all of the f-oru- , . . , 

echniques for handling the stuck switch 

problem in the switch ^ „ 

matrix ; namely, he said if you have a 

switch that is critical 

• Put it in a column by itself# 

that spinner thing whpm , , . ^ 

9 re the hall went through the little 

hole, and the switch ~ 

Plns around, because that keeps spinning 

long after the ban goes sarne tl 

a y»— it can close at tne 

as other switches. Sn k hv 

50 he Put that in a separate column hV 


i tsel f . 
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Then he handled the stuck switch problem 
for the targets in that way we tried to describe whereby if 
one of them fails, the machine still records the proper 
score when the other ones are hit, and when the other ones 
are hit in that column. He indicated then that what you 
do is you examine the play rules and the characteristics 
of the switches. If you discover a switch that is critical 
in any way, you handle it by one of the techniques he 
mentioned, and there really is no problem because there were 
several empty columns in the switch array. So he could have 
taken more switches and put them in the empty switch array. 

Q. Dr. Schoeffler, turning now to the second stage of 
Atari, the Delta Queen pinball machines, would you please 
explain to your understanding what those machines were based 

on the testimony that you read, the documents that you 
reviewed . 

A. Yes, sir. 


Based on these depositions, it 

standing that the El Tnm x , 

Was never completed wx. — 

contained, and the nnic Q ^ . 

Problems were never resolved 

ThPV iust went, nn 


or made 


in 


»»C1 c HCV a. 

They just went on to the ^ f 

Gc ond stage; namely/ the f 

Delta Queen machines 

' eclG s igned the control system, 
microcomputer, but diff e 

re nt control system, 

and the like. 


the f i ve 


circuitry 


One 


ITla i°r dif f 


erence that was 


noted 


is 
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that there is a higher' level of lamp multiplexing; that 
is, more rows in the lamp matrix, 

Q. Dr. Schoeffler, to your understanding, were those 
machines tested? 

A. Yes, they were, sir. It was indicated by Mr. Larry 
Emmons, who was an electronic designer on the Delta Queen 
project, and Mr. Steve Bristow, who is vice president 
of engineering, that one of the Delta Queens was put out 
in a test location in a pizza parlor at some point. 

Their deposition went on to indicate that 
the machine was found to be very susceptible to static noise, 
especially sparks to the coin door, and it caused the 
system .in their words to latch up, which is equivalent to 
bombing or the CPU stopping. 

Furthermore, when this occurred, according 

to Mr. Emmons, the lamn <5 ^ u 

P actually burned out because they 

were being multiplexed = 

' n< ^ Power was applied to them 

conti nuous ly . 

S °' a PP ar e ntly , the machine that went in to 

test had the identical ^ , 

Problems as the El Toro. They were 


not solved in the El Toro 
solved in the Delta Q Ueen 


a nd they apparently were 

either. 


not 
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0 Did it have any problems with stuck switches? 

A- Yes, it did. Mr. Bristow, the vice president of enainee 

ing, in his deposition, said that the machine in the pizza 
Parlor did have the stuck switch problem, and i n particular 
he indicated that it couldn't be handled. in fact, i n the, 
his memo, one of the exhibits here, the one that is labeled 
plaintiffs Exhibit 130, which is his weekly status report 
for the week of March 14th, 1975, he has a brief paragraph 
reporting on the status of the pinball project and the state- 
ment reads: "The software cannot cope with stuck switches so 
everything bombs when this happens. This often leaves the 

machine in an unplayable state." That was on March 14th. 

0- That was Exhibit PX-ISO^ 

A. That is correct. And -i « 

ln a previous report, from 

[February 7th, in his renort- ^ 

P t on the pinball, he makes a state- 

2 "We also had a stunt 

switch problem which put the 

machine out. Super flierht- * 

' now ®ver, will be tolerant of stuck 

switches, we hope." 

Superfli Qht a 

3 the next stage beyond the 

D,lt * °“ ee " 3 . 

r tney intend to solve the stuck 

itch problems in the next 
And what years 


sw: 


O' 

130 and 129? 

1A. Both documents 
hardh 14th. 


Phase . 

th6se documents dated. Dr. Schoeffler 


are 


a ted 1975 . one February 7th and one 
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nv n n under the section "pi n h a11 
0- Now, referring to PX-13U, inballs, 

could you please read the first sentence. 

A. PX-130, yes, sir. 

0. Read it aloud, please. Let's say the first couple 

sentences . 

A. This is his report on the pinball project. There are 

other projects being reported on. He says: 

"Software 80 percent checked out. PC board 
90 percent laid out. We pulled our Delta Queen 
off location this week and have conducted an 
autopsy. The machine has two inherent faults that 
make it unsuitable for location. The power on 


Brief half- 


reset circuitry is unsatisfactory, 
second power outages where kids playing with the 
on-off switch can send the machine in the non- 
scanning states or spurious game count." 

And then the next sentence that I previously 

i tche 


^ OCULCIil-C tnu u £ 

read, namely, the software « . i, 

Ware can't cope with the stuck sv/i 

follows that. 


had, th< 


Qt And was this alsn a 

Problem that the El Tor o 

stuck switch problem? 

A. Yes, it is my und^r**. h ir fa 

standing that the catastrophe 

ure of the machine, either frn from the 

tr °m a noise source or r 

stuck switch problem, is th e 

same problem that was m 

El Toro. 
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CV Now, Dr. Schoef f ler , based on the results of this test 

did you come to any conclusion as to whether the desian of 
the Delta Queen was shown to be operable practically i n a 
typical pinball environment? 

A. Well, based on these depositions and the test in the 

pizza parlor, it clearly is no more satisfactory for opera- 
tion anywhere than was Delta Queen. The only difference 

seemed to be that it was enclosed rather than the electronics 
external . 
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, . n nw to the third staoe of 

Dr. Schoef fler , referring now of 

C i rht pinball machine, will vmi 

Cyan Engineering, the SuperfUj 1 y&u 

. . jAwofinriinn of whst that machine 

explain to us your understanding ^ 
based on the testimony? 

A. Superflight again was a third electromechanical pinball 

game with the electromechanical logic removed and a third 
version of the electronic control system designed, built and 
put inside the machine. It was a f ul ly -contained machine as 
was Delta Queen. And as I indicated, it used the same micro- 
processor as the previous two, the 4004; the circuitry was 
different from the previous two. There were changes in hard- 
ware and software, apparently. And the design was not the 
same as Frederiksen used in his Flicker machine. 

And this was designed by what group at Atari? 

This was designed by the Cyan group. This was still 
part of the engineering research group at Cyan. 

Were there problems with the operation of the Super- 
flight? 

Yes, there were. i n particular, a Mr. Robert Jonesi, 
who is a game designer, testified that there were, there was 

erratic operation and switching problems in the machine. 

o. Did th6 Atari • f'lP first 

v eng lneGrs use the Cyan design in the nt 

coin-operated games sold k«, * 

°y Atari? 

A. They did not. Mr c. 

* Steve Mayer and Steve Bristow, 

their depositions, indicated „ not to use 

ea that Atari chose not 
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Super flight , but, rather, to design their own, and that 
finally appeared in 1977 , and that is the one I mentioned was 
called Atarian. 

Q. Dr. Schoeffler, was Mr. Jonesi an employee of Atari 

at that time? 

A. Mr, Jonesi at the time of the deposition? 

& No, no, excuse me, at the time that he was talking 

about the operation of the Williams Superflight. 

A. Yes, he was. Yes, he was. He had been with Ramtec and 

then moved to Atari, is my recollection. 

Q. Now, Dr. Schoeffler, I am going to show you a copy of 

Plaintiff's Exhibit 432 and ask you what it is. 

A. This is the service manual for the Atarian pinball game 

that I looked at in examining the Atari game. 

Q. Do you have an unders tnading of the operation and 

construction of the Atari Atarian pinball machine? 

A. Only a portion of the game, 

ft what do you base your understanding on? 

A. A study of the service manual and the schematics, the 

circuit diagrams in this manual. 
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me 


0. Dr. Schoeffler, have you done an analysis to determi 
whether Claims 45 or 95 read on the Atari Atarian pinball 
machine? 

A. Yes, I have . 

Q. What portion of the -- 

THE COURT: Now, the Atari is something different 

from Super Flight? 

THE WITNESS: Yes, the sequence went El Toro, 
Delta Queen, Super Flight, which was carried out by the 
research group. And then the engineers abandoned that and 
designed their own, and there is a commercial game. 

THE COURT: I see. 

BY MR. SCHNAYER: 

Q. What portion of the manual did you look at — what 

did you look at in the manual and what portion of the 

circuitry did you determine the operation of? 

A. I concentrated mainly on the scanning of the switches. 

Q. Now, Dr. Schoeffler, I show you a document which has 

been labeled Plaintiffs Exhibit 4Q3 ^ asR yQU what it is 

And it is this enlarqed 

y dra wing here. 

A. This is a diaqram ~ 

that represents my understanding 

of the way the switches are ■ „ ninball 

e scanned in the Atarian P 

game that I drew, and thi^ _ ^jir-pction* 

was prepared under my d 


n. Now, would you _ 

Please explain me your conclusion 

as to whether the Atar-< 

rian actually was covered by Ciai* 


45 
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and 95? What other claims read on the Atarian? 

A. I concluded that neither claim reads on the Atarian 
pinball game. 

Q. What is the reason for this? 

A. The reason is that both claims require matrix multi- 
plexing of the switches, and the switches in the Atarian 


pinball game are not matrix multiplexed in my opinion. 

Q. Using this drawing, PX 403 , would you explain why 
Claims 45 and 95 do not read on the Atarian? 

A. Yes, sir. On this exhibit, PX 403 , I have drawn an 
over-simplified block diagram of the system to simply show 
the way the switches are interconnected into the system, 
ignoring other electronics in the system. 

Here is the microcomputer; the individual 
switches in the system are shown here at the right. As 
I recall, there were as many as 80 of those. And there 

are a number of devices called decoders which are standard 
little electronic chip devices. 


~ ^ ^ ^ -l sense rne 

switch, the microcornputpr „ , 

Sen ds out from itself/ along 

its buses, the number nf 4.1 

the switch. And that informat 

part goes to a deor^ 

C ° der * And the function of the de- 
to look at the number 

the computer sends 

if it was, if it i s e . 

a l^nt to the number 8, 

4 a- si 11 1 a Col q ■» 


m 

is 


i t and 


to the number o, 

it would select the nurnber 

8 decoder in this line. 


for eX< 


If 
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was the number 3, it would select the third decoder, et 
cetera . 

The remainder of the information from the 
computer is sent to those decoders and it selects which 
of the switches on the selected decoder is, has its one 
side connected to ground. And if we have selected, for 
example, this switch then, by sending the appropriate data 
out, then we have a path for that switch through this 
circuitry right here into a single input line in the computer 
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And so the process of determining the status 
of a switch is to pick the switch whose value you want to 
know — is it open or closed the decoders select that one 
switch, and then you read its value in here. 

Now, when the switches are connected this 
way, they are not a matrix, that is, there is no column 
of switches, there is no row of switches, and the enabling 
of the switches in the normal switch matrix. And they’re 
read one at a time in response to selection of the switch 
number from the microcomputer itself. 

As a consequence, I found no matrix in the 
machine and no matrix multiplexing, I concluded that claims 
45 and 95 do not read on the Atarian machine. 

Q. And that's a matrix of switches. 

A. I'm sorry. 

Q. That's a matrix of switches? You said you found -- 

A. That is not a matrix of switches, I d id not find a 

matrix of switches or matrix _ 

trix multiplexing m the machine. 

q. Thank you. 

^°ef f ler , in y OUr opinion would the 

noise problem and stuck m h^vp 

* switch problems on the El Toro have 

been routinely solvable by a _ „ V ill in 

the digital logic art 
A. In my opinion 


a Person of ordinary skill 
the 1974 time frame? 

they Wou ld not have been routinely solved 
by the average person in .. . era 


the digital logic art in that 
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for a number of reasons that I* ve already mentioned. I'n 
just summarize quickly some of those. 

One is, the typical engineer in the random 
logic art was not accustomed to the catostrophic kinds of 
problems that noise caused to a microcomputer chip, namely, 
in a random logic design, if no external or internal noise 
gets into the portion of the system, a light may light or a 
solenoid may close, but the system doesn't catastrophically 
fail normally. 

Whereas, if you allow it to get into the 
microcomputer itself, into the CPU and its bus$ you get 
this bombing or hang-up that was mentioned for all three of 

the Atari machines, the El Toros, Delta Queen, and the 
Super Flite. 

Secondly, the second major difference is, 

the random logic desiqner^ 

y s were not accustomed to solving 

problems in software. That i o 

r ls * they were -- they were 

accustomed to hardware design 

en Y° u bring the microcomputer into 

the picture you are now 

king that engineer, who had not 
worked with software and ProrTv . 

Programming, to make tradeoffs- 

What should I do i n hardw^r , 3 rp 

G and what do I do in softwax 


Th i s is 


what 


P* r • Vacroux referred to very 


aptly as the systems apn rn . 

PProach . You've got to look at the 


whole application, t 


he 


whoi e 


Pinball machine, and make these 
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, . nf know-how and exnpri. 

judgments. And it takes a lot P lence 

to do that. 

And they just did not have, in this period, 

that kind of experience. 

In fact, in the deposition of Steven Mayer, 

he says — and I copied the quote: Cyan engineers did not 

realize the sophistication of electronic pinball machines." 

And another quote that is appropriate from 
Larry Emmons in these depositions, namely, that: "There 

was a lack of knowledge of micros and programming." 

And that appears evident in the results. 
Namely, that the problems were there and observed in the 
El Toro-; they were expected to be solved in the Delta Queen; 
they were still there in the Delta Queen; they were expected 


was a 


Name 


they 


ly, that the problems we: 


to be solved in the Super Plight; and there were still 

IT ‘ J ■ 1 „ 


problems with the Super Flight 


And so that indicates to me that the problem 


~ to me ti 

re not obvious to soIvp 

oive, because otherwise 

have solved them just to q et 

yet nd of them. 


someone would 


COURT. i think what we'll do is recess now 


until 2 o'clock. 

MR. SCHNAYER; Th 

J-nank you, your Honor 

( D p p P qq ja-H 1 _ r- „ 


nd am 24 


(Recess at 12:50 D m 

' ' to 2:00 p.m. , 


of the 


same 
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(The following proceedings were had in open Court ) 

THE CLEPK : Bally v. Gottlieb, case on tr< , 

u 17 «*• 9 1 . 

JAMES SCHOEFFLER, PLAINTIFF'S WITNESS, PREVIOUSLY SWORN 


DIRECT EXAMINATION (Continued) 


5 BY MR. SCHNAYER: 


6 Q. 


Dr. Schoeffler, what microprocessor did th*> 

‘•uc Atarian use 


7 as shown in the manual, PX-432? 


8 A. 


The Atarian commercial game from Atari used a Motorola 


9 6800 microprocessor. 


a is that the same microprocessor used by Williams in the 

11 Flash Disco Fever? 

12 ^ That is correct. • 

13 Q. just to make sure I „ 

red this prior to lunch, refer- 

14 ring to the Atari At , 

Pinball machine, one, which Steven 

15 Bristow testified was fir** Q ^ . 

°ld in January 1977, and, two, 

16 which you concluded that the 

representative claims read on, 

17 did the Atarian use the same 

°r a different electronic system 

18 that was used in the El Tor 

Delta Queen, and Super Flite 

19 pinball machines? 


20 A. The Atarians used 

21 scanning of the switches 


fferent electronic system in the 


22 Q. Now, Dr. Schoe f f i er 

£ u ' Vl11 You please describe your under- 

23 standing of what wort , 

** at - .. r withdraw 


24 the question. 


excuse 


me. I withdraw 


Do you ha Ve . . 

Understanding as to work t 
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was done at Ramtek on a so 
Yes, sir. I do. 


Schoeffler - direct 

lid state pinball machine? 


t O 


A. 


that understanding on? 

sitions that we previously dis- 


What do you base 
The reading of the depos 
ussed in this exhibit 451 

Based on that testimony and assuming that the testimony 
is credible, in your opinion, in its most complete state was 

Till Plf Hi e r.» %•» m U n a. u _ 1. i 


to be operable as a practical pin- 


the Ramtek Lucky Dice shown 
ball machine in its intended environment? 

Let me first ask you to describe the Lucky 


A. 


was 


Dice pinball machine. 

The Lucky Dice pinball game designed by Ramt( 

not -a reconverted elert-^ ma u 

romechanical pinball machine as 

were the ones by Cvan 

arch Division of Atari. Instead, 
it was designed from v. 

and all of the electronics that 

were used to control the a*™*, 

game wer e mounted in what they callec 

cage, which is sort of 

an enc losure , and it was not integra- 
into the pinball _ 

1 to the pin- 


we 

a ca 


'•‘^Aosure , and it was 

ted into the pinball game itself r 

It was externa 

ball game and connected tn 

e Pinball game via a 


cord 
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1 The game used the 4004 microprocessor, Intel 

2 microprocessor, just as did Flicker and just as did all the 

3 Cyan Engineering machines. But the circuitry was different 

4 and not the same as that used by Frederiksen. 

5 My understanding from the depositions was that 

6 the project started in late 1974 and was abandoned before 

7 completion in 1975. 

8 Q. Dr. Schoeffler, in your opinion, in its most complete 

9 state was the Lucky Dice shown to be operable as a practical 

10 pinball machine in its intended environment? 

11 A. My understanding is that it was — it was — it was not 

12 tested and shown to be -operable in its intended environment. 

13 Q. Could you please explain. 


14 A. 


Yes , sir. 


15 The de P°sitions by Mr. Jonesi, the same man we 

16 referred to earlier, at this stage was working for Ra.tek, and 
" Howell ivy, who was a hardware designer, testified that it was 


18 — the machine was not ^ . .. 

if contained, was never made self 

19 contained, that is, the electm^ *. the 

Aec tronics were not put into tne 

20 pinball machine, and it was 

was never fully tested as a conse 


19 con 


21 quence . 

” Mr ' Ch “ C,t M «eo„„, in hia deposition , testi- 

23 fied that the one time th P « a 

ey tried to integrate the machine, 

24 that erratic operation r**, , 

resu lted, and they did not continue 

25 continue the test. 
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Who was Chuck McKeown, to your understanding? 


2 

A. McKeown. . . he was the president of Pamtek. He was the 

3 

president of Rantek, yes. 

4 

Q. Okay. Continue, please. 

5 

A. And then there was other comments by Mr. Jonesi, again, 

6 

and specifically he said that the machine, the Lucky Dice 

7 

machine, could not be produced as a product or even put out in 

8 

a test location because of the erratic operation. 

9 

He indicated, for example, that the operation 

10 

was too erratic to allow the game to be played repetitively. 

11 

to do what is called percentaging. 

12 

That is, after a game is designed, you 

13 

apparently play it enough times so that you can determine 

14 

what bonuses to give a player so that the average player will 

15 

play for at least a minimum length of time to get his money’s 

16 

worth, but not too long a time. 

17 

And he indicated that machine was too erratic 

18 

to even carry out that percentaging. 

19 

0. What was Mr. , 

1 3 function in that Lucky Dice pmbal 

20 

machine ? 

21 

THE COURT; t « m 

m s °rry, i didn’t get the — 

22 

BY MR. SCHNAYER: 

23 

& What was Mr. Jonesi - s __ wW , . , have in that 

what part did he have m 

24 

project at Ramtek, ^ . 

S1< ?n of the Lucky Dice pinball 

25 

machine? 
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A. My understanding that he is a gape designer, that is, 

the playfield of the games. 

Q. Now, Dr. Schoe ffler f previously you testified about 

first generation of microprocessors that had come out, and 
then a second generation. 

And I'm going to ask you a question directed 
to that second generation: Even when the second generation 
of microprocessors became available, would this have solved the 
problems of using a microprocessor in a pinball machine? 

The newer microprocessors that came out, the so-callea 
second generation microprocessor machines, like the Motorola 
6800 and others, were certainly faster than the Intel 4004 
that was- used by Frederiksen. 

And because of the chips that went with them, 
the so-called family of chips, it was a more economical one to 
use . 

However, the problems in the design of the 
Pinball game are not necessarily due only tQ the speed of the 
microprocessor. 


to things such 
have little to 
the like . 


As we ve indicated, the problems are related 
as electrostatic noise and stuck switches which 

Vltn the s P e ed of the microprocessor and 


problems 


o f 


the 


lt is necessa 

pinba U game. 


r y to be able 
what they are 


to understand tne 

, and play ° ff 
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alternatives in hardware and software to * lve them. And 
it's necessary to be able to do real tirn^ t roqrarnrr.inq . 

And these concepts are the same whether you'r< 
using the slower 4004 , that first microprocessor Frederiksen 
and everyone else used in the early days, or one of the later 
ones . 
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Q. And that 40 4 was used by Atari at the Cyan engineering 
Atari project, is that correct? 

A. That * s correct. 

0* And that same microprocessor was used by Ramtek in the 

Lucky Dice game, isn’t that correct? 

A. That's correct. 

MR. SCHNAYER: Your Honor, may I have just a minute 
(Brief pause . ) 

MR. SCHNAYER: Your Honor, we would like to offer 
into the record, into evidence, certain exhibits. I have 
copies for the Court of some of the larger schematics. 

THE COURT: I- have enough up here, I think. 

MR. SCHNAYER: That's fine. Let me read these. 

And I think some of them we have already offered, but: 

PX-3-A, 128, 129, 130, 167, 330, 331, 385, 

386 , 387 , 388 , 389 , 390 

u, 394, 395, 396, 397, 399, 400, 401, 

403 , 4 0 4 -A , 404-B, 405 inc „ , 

' ' 406 ' 411-a, 411-B , 412-A, 412-B, 

412-C, 4 1 6 -A through -R i„.i„ . . on r 

inclusive, 420, 420-A, 420-B, 420-C, 

and 420-D. That’s subject 

ith the connection that s the 
freedom manual and schematics 

43 °' Sub 3ect to connection. That was the 


manual of the Atarian. 

432 -- 

the Bally games. 432 


6XCUse me, 4 30 was th e manual of 

hhe Atari game. 
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and 461. 

THE COURT: All right. Those are all received over 
all objections that were made at the time. 

MR. LYNCH: And subject, your Honor, to us placing 
the counter designations, that's my only other. 

THE COURT: Yes. 

(Said documents, marked Plaintiff's Exhibit Nos. 3-A, 

128 through 130, 167, 330, 331, 385 through 390, 394 
through 397, 399 through 401, 403, 404-A, 404-B, 405, 
406, 411 -A , 411-B, 4 1 2 -A through 412-C, 416-A through 
416-R, 420, 420 -A through 420-D, 425, 430, 432, 436, 

449, 451 through 455, 459 through 460, were received 
in. evidence . ) 

MR. SCHNAYER: 416 is also one of the exhibits. It 

was the notebook itself. And 416-A through -R were particu- 

lar exhibits in the notphnnv u . . „ 

eoook, but just to make sure, we offer 

416 also . 

Thank you, your Honor. 

(Said document, mark m ^ ^ 

d Plaintiff's Exhibit No. 416 for 

identification, was 
THE COURT: 


rece ived in evidence.) 
D °es that 


complete the direct examina- 


tion? 


MR. SCHNAYER; 


thank you, your Honor. 


That concludes the direct examination 
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MR * LYNCH: May it please the Court, y OU r Honor 
THE COURT: Mr. Lynch. 

CROSS EXAMINATION 


BY MR. LYNCH: 


Q- Dr. Schoeffler, just so we can put in perspective what 

you just testified about, you just testified about a number of 


Atari games, right? 
A. 


Yes, sir. 

First one you testified about was the Atarian? 


That was the last one. 

Well, let ' s take them in inverse order. 

Yes , sir . 

And that Atarian game, you said, had a different system 
than claims 45 and 46, right? 

^ had a different system from multiplexing, or for 

reading the scanning to switches, that is correct. It did not 

do matrix multiplexing of the switches. 

Q. It did not do matriv , 

x mu l tiplexing of the switches? 

A. That is correct. 

Q. It did multiplex t- „ . 

switches, though, didn't it? 

A. In the general sense 

the word "multiplexing"; namely 

a connection, it did conn^. 

connect the switches in one at a time, 

that is correct. 

Qi And multiplexed th^ . 

lr * a time division mul tipl eXin< ^ 

fashion, correct? 
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A. The connection of the switches into the microcomnuter 

timeshared the channel, that single channel that I drew on the 
bottom of the diagram into the computer, 
ft That's time division multiplexing, correct? 


One can use that word to describe it, that is correct. 

So, the switches were multiplexed. Sequentially and 
cyclically were the, sequentially and cyclically were the 
switches in the Atari multiplexed? 

A. Not in the sense of the words "cyclically and sequen- 

tially, as defined in the specification, to my unders tandino , 
where, where that, that set of words was used to indicate the 
enabling of columns in the matrix; these switches are not in 
a matrix .and so it is not -- 
I understand. 

So they are not cyclically and sequentially scanned, to 

h y understanding, the wav i ~ ^ . . .. . ! 

* e way it i s described in the specification.! 

Q. Well, let me ask vou 4 -h-j ~ 

Y u this: We saw the lamps that 

Mr. Frederiksen laid out 

ne re , correct? You saw that little 

demonstration of Mr. Fred^riv 

cseriksen's lamps? 

I wasn't in Court when 

wnen he testified. 

you must have seen the * . . 

e xhibit though? 

I have seen the exhibit 

yes, sir. 

And in that exhibit 

' hen you turned the resistor one 

way, this lamp lit then th« h 

the next lamp, and it went throuah a 

cycle, correct? 


jo. 


ifl. 
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A. 

ft 

A. 

ft 


Schoeffler - cross 
That is correct. 

And they were lit cyclically and sequentially, isn't tha 
correct? 

A They were lit cyclically and sequentially; i don't know 

how the circuit actually in that exhibit was organized. it is 
true that the lamps were enabled. 

Cyclically? 

Sequentially . 

And cyclically and sequentially, isn't that right? 

It is right. 

And in the same fashion, the switches in the Atarian wer< 
multiplexed cyclically and sequentially, correct? 

^ , the same fashion, meaning that one switch at a time 
jwas addressed just as Frederiksen in his exhibit or demonstra- 
tion addressed one of the lamps at a time, yes. 

|Q. And went in a cycle and repeated the cycle, correct? 

|A. That is correct. 

|g So, Atarian switches were multiplexed cyclically and 

sequenti ally . 

How were the displays 

[handled? 

IA. I n °t examine the uv, 

whole Atarian machine. 

ft Did you examine the 

tlre Atarian brochure or manual? 


I looked through it 

a nd my primary interest was i n 

etermining whether the 

1 ^ches were matrix mul tip l exec * ' 
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because that's the requirement for infringement. And when I 
discovered they were not matrix multiplexed, I did not con- 
tinue the study, so I don't know how the digits are read. 

Q. The switches being multiplexed is the requirement for 

infringement; is that your position? 

A. The switches must be matrix multiplexed. They must be 

connected in a matrix, in claims, in the claims. 

Q. Claim 45 we are talking about? 

A. Yes, sir. 

Q. Now, if I show you page 27 of the Atarian brochure and 

I ask you if you can determine from a reading of it whether 

or not the displays in the Atarian were matrix multiplexed, 
matrix multiplexed -- 
A. May I read this now? 

Q. Yes. Is this the first time you have ever seen that 

part of it? 

A. X may have seen it, but I did not study it . 

& Well, perhaps — well, i will let you do that during a 

break. Doctor. There is no need to take the Court's time now 
But I Will bring it back to y ou later. 

go on then to the next, these are the 

Atari efforts, can I ca ii ... 

them that on this chart? And we ar, 

going to take them i n re ver<!0 

e time order, okay? 


A. Yes, sir. 

Q. The last one w 


the At ari a n. And we will leave some 
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space for how the displays were handled. The one befo re that 
was Super Flite, correct? 

A - That is correct. 

ft Now, Super Flite was a pinball game. Were the switches 

multiplexed cyclically and sequentially in Super Flite? 

A- The portions of the depositions that I read did not 

detail the operations of the previous three efforts of Atari: 
The Super Flite, the Delta Queen and the El Toro, in their 
circuit organizations. 

Q. So you don't know whether Super Flite, Delta Queen and 

El Toro used matrix multiplexing? 

A. I did not study the schematics or any of the, any infor- 

mation whatsoever about the organization of those circuits to 
determine that, that is correct 

0- So the only thino 4-h=»+- ... , 

9 that you studied were the depositions 

in order to determine these* f , . 

ese flaws you testified about in their 

operation, is that correct? 

A. That is correct, the a** . . , 

fscts of noise and stuck switches 

the error recovery and th* ~ * 

the noise problemSi 

ft But y° u didn't look at .i, 

the circuitry of the devices them- 

selves to investigate how 

attempted to attack the problem, 

as you have said it, of a 

"•icroprocessor-cont rolled pinball 

machine? 

A. That is correct. 


i 
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I / 

MR. LYNCH: For purposes of identification, your 
Honor, I would like to mark the chart that I have just begun, 
entitled "Atari Efforts," as Defendants' Exhibit 19-c. 

BY MR. LYNCH: 

Q. Let's return then, Dr. Schoeffler, if I may: in your 
direct examination the Court asked you what the invention was 
in this case. Do you recall that? 

A. Yes, sir. 

Q. I made up from your testimony what I believe is an accu- 
rate reflection of what your testimony indicated at that 
point, and I'm placing it before you. 

You can have reference to the transcript at 
page 129,1, as indicated in the upper corner. 

MR. SCHNAYER: John, do we have a copy of that? 

MR. LYNCH: No. 

MR. SCHNAYER: Could I ask that you provide us with 


copies ? 


MR. LYNCH: I will _ 

MR. SCHNAYER: Pl ease _ 


BY MR. LYNCH 


0. The invention i S; «» . . , , 

Microprocessor controlled P in 

^^Piexing to provide a real time 


machine applying matrix mu 


response and error recove 
ment of a pinball machine 


prevention and noise i 


ry capability in the noisy environ- 

Carr ying the connotation of n 


Mmuni 


ty . » 


I 
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Is that what it is? 

A. I should have qualified the "applying matrix multiplexing 
to the switches and some of the displays. 

Q* " to the switches and some of the displays. " 

So you would add here, "to the switches and 
some of the displays." 

Is it now. Dr. Schoeffler, is it now an 
accurate representation of your view of the invention? 

A. Yes, sir. 

All right. Now let’s refer — do you have a copy of the 
patent before you. Dr. Schoeffler? 

A. I have the notes that I used in testifying, if I could 
refer to. those. 

Q. Well, let me just give you a copy of the patent, if I 
may . 


A. Okay. 

o. And ask you to refer to that 

A. Um-hmm. 


Q. The ' 441 patent that . . • 

t we're dealing with here, then, and 


specifically you dealt 


With Claims 45 and 46 and 95 and some 


other dependent claims 

f correct? 

We 1 1 , T • a i • i £ 

llke to take this first condition of 


matrix multiplexing -- 
A. Um-hmm. 

Q. — and ask you wh 


6ther that condition or that particular 
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limitation is found in Claim 45 expressly. 

(A brief interruption.) 

BY MR. LYNCH: 

Q. Matrix multiplexing, does that appear in Claim 45? 

A. That appears in the sense that in order to understand 
Claim 45 I went to the specification to see what was meant 
by "multiplexing means." 

And what I found in the specification was 
matrix multiplexing . 

And so it is in Claim 45, as I understand the 
interpretation of claims. 

Q. But it is true that it's not expressly in Claim 45. 
Correct’ 

A. The word "matrix" is not in Claim 45. 

0. Or matrix multiplexing as such. 

A. The word "mul tin 1 ^v-i n 

n< “T means," however, appears m Claim 


45, and it's my understand 


that that definition is equiva 


lent to what the speci f ic ation says . 

Q. Now, that's your 

rstanding. Isn't that correct. 


A. 

ft 


That's correct. 

And what you're saying i 


s that matrix multiplexing i s 


implied in Claim 45 i n V i Q 

U Vlew of the specification. Correct? 


A. 


I wouldn ' t use th 


® Word " -irr, -I* 

u implied" -- 
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$ Well, you are implying its existence, correct? 

A. No, sir. What I am saying is when it says multiplexing 

means , that I went to the specification and read it carefully 
to see what was disclosed, et cetera, and matrix multiplexing 
is disclosed. So that is the meaning of the word, multiplex- 
ing means, and I would not use the word, implication. 

0- It dees say the switches are multiplexed -- or various 

things including the switches are multiplexed cyclically and 
sequentially. It does say that in Claim 45, isn't that 
correct? 

A. It does say multiplexing means cyclically and sequen- 

tially enabling. 

Q. Correct. 


So it does use the word, multiplexed. It use: 
the word, cyclically, and it uses the word, sequentially, 
correct? 

A. It uses the words in 

in not exactly the same sequence. 

g. Correct. 

Q Now, would you be 

satisfied if i would say it is not 

express — matrix is not excr« 0 . 

expressed m Claim 45? 

A* No , sir. My undpref 

standing of how to read Claim 45 was 

to go to the specification T 

to see what was disclosed. When I 

found that matrix i»ultipi ey ^ . , 

is the only multipl exina 

closed in the entire sn e ~;^. 

lflc *tion, then I equated that to 

multiplexing means. 


I 


2 


Schoef f ler 


cross 


l I Qi 


Fine . 


3 claim. 


I4'J i 


Let's assume you only had the claim, only the 


Under those circumstances, the claim does not 


say matrix mul tiplexing , correct? 

A. The claim does not use the word, matrix. 

Q. So it does not say expressly matrix multiplexing? 


The claim does not expressly say matrix multi- 


plexing? 


10 k I am not certain I understand your question, sir, 

11 whether you mean in a legal sense that I — 


12 a 


I do not mean in a legal sense. 


Engineer to engineer, does it say matrix 
14 multiplexing. Dr. Schoeffler? 


15 A. 


It does not use the word ™ , . . , 

word, multiplexing. — I 


am sorry-- 


16 matrix . 


the word, multiplexing, and from an 

18 engineering terminology D nir*+. 

* Eumt of view, that is such a broad 

19 term that I would not be ahi 

e to interpret it. 

20 q. It could mean what i<? * 

done in the Atarian, right? 

21 A. The word, multiple*^ 

9' if read out of context of the 

22 specification could mean ™ 

an ^ different forms of multiples 

23 of various kinds inclnru. 


cul iormb ui m 

23 of various kinds includin 

9 th at one. 

24 q. So let’s just say . 

ls not expressed in the clai 1 ’ 1 ' 

25 Matrix »„ Ul . 


- jl ii — 

Matrix mult* 

x Plexing -- i will put quol 
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0* Let's qo to Claim 46* 

Now, what does Claim 46 say? 




^ Claim 46 says, quote: 

"The game of Claim 45 wherein the signalina 
means associated with the respective resnonse means 
and the display activation means associated with 
the respective display means are operatively connec- 
ted as a plurality of sets of elements in a matrix, 
the multiplexing means having means for cyclically 
and sequentially enabling each set of elements of 
the matrix." 

d What does Claim 46 say about matrix multiplexing. 

Dr. Schoef fler? 

A. Claim 46 savs that- in ^ — ^ 

n order for it to read on a device, 

there must be at least one n **-v*. • 

matrix m the device that is matrix 

multiplexed and which coni-*ir>~ u 

ins both switches and some displays. 

So there we can q*,, . 

trix mu ltiplexing is expressly 

recited in the claim. You win 

1 agree with me there? 

Matrix multiplexing i Q 

s Pecifi ca iiy recited in Claim 46. 

I Q- Expressly recited? 

THE COURT; r ^ . 

*■ i n if 

Dr • Schoeffier is wary of some 

hidden trap in the word 

Press ’ Is there one? 

MR. LYNCH: There 


A. 


ls not, your Honor. 


(time . 


THE COURT: If ^ 

th ^re i 3 

not, you 


can 


save a 


lot of 
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'M 


MR. 

LYNCH: 

There is 

not, your Honor. 



THE 

COURT: 

All right 

I understand what 

he is 

saying . 

I think you 

understand 

what he is saying. 

Let’s 

quibble 

over a 

word . 





MR. 

LYNCH : 

Fine . 




BY MR. LYNCH: 

Q- Let's go to Claim 2. 

A. To which? 

Q. Claim 2 # 

A. 2. 

MR. SCHNAYER: Your Honor, I object to referring to 
any of the claims which aren't the representative claims which 
we have indicated. There are 10 representative claims. We 
were required to do that. We did not go into these on our 
direct examination. This is beyond the scope of direct. 

We specifically limited it to that. If your 

Honor remembered, they 

y were required to limit the references 

that they cited, and we werp 

re required to limit our claims. we 

even limited it down further to six 

This win really i eng then the time that we are 
going to have to redirect 

addressed those. Those are 

MR. LYNCH: , 

*° Ur Honor, sovor.l things: A. »» ° rd<! 
to get the perspective on vu . - 

13 Patent, one has to look a 

of the other claims; B , there action 

ls & declaratory judg^en 


° n Dr. Schoeffler. We have never 


in issue in this case 


Schoeffler - 
that is pending against this 
that I was going to refer to 
began . 

In order to 
have to just take a look at 





1 A r )b 


cross 





patent ; 

and r 

C, I 

gave 

notice 

other cl 

ains 

when 

this 

case 

roper ly 

const 

rue 

this p 

atent, 

one othe 

r sho 

rt c 

laims . 
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MR. SCHNAYER: 


Your Honor 
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cross 
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MR. LYNCH: Now, the witness has been speaking about 
this patent, testifying about claim construction and things 
of that nature. I think I am entitled to pursue this, your 
Honor . 


MR. SCHNAYER: Your Honor, he has not even gone 
into these other claims. We have not addressed those claims 
with Dr. Schoeffler because they are not in issue. 

THE COURT: I understand that. 

MR. KATZ: There are 95 claims. 

MR. SCHNAYER: There are 95 claims in this case. 

THE COURT: The scope of cross-examination is broad 
enough to include anything that tests what was said on direct 
examination. If something in one of these other claims 

throws light on the direct = m ^ . , , 

^ vuxieci: examination, it is within the 

scope of cross. 

I Will overrule the objection. 


BY MR. LYNCH: 

Q. Now, I have made a 
45 is a claim in suit, 
claims not in suit. 


column here, claims in suit. Claim 
1 am going to make another column, 


Dr * s °hoe f f le r , 
counsel has just indicated 


Claim 2 is one of those / as 


How, what does ri ■ , whether 

Claim 2 indicate about 

or not there is a matrix mu , , . 

tj -Plexing? 

Well/ I have to qn k • ^ 

"° hack f: • „ claim 2 

flrs t to Claim 1 because 


A. 


Schoef f ler 


cross 


m / 


of Claim 1 . " 


starts out saying, "The apparatus 

May I read Claim 1 ? 

MR. LYNCH: Surely. 

(Brief interruption.) 

THE WITNESS: All right. 

BY MR. LYNCH: 

& Now, Claim 2, does it mention matrix multiplexing using 
the word, matrix? 

A. In Claim 2 -- the wording of Claim 2 exclusive of the 
preamble; that is, the apparatus of Claim 1 uses the word 
matrix . 

Q. But what is arrang.ed in the matrix and is multiplexed in 
Claim 2 ?. 

A. In Claim 2 -- let's go back to Claim 1. May I? 

Q. Sure. 

Isn t it sufficient to look at Claim 2 and see 
what is in the matrix in Claim 2? 

A. All right. Claim 1 . . 

Us for matrix multiplexing of the 

signaling means and matrix mm 4 - ■ 

m ultipiexing of the display activa- 
tion means. 


0- 


A. 


Now 


the word, matrix 9 

9 oes not appear in Claim 1- 

3 


in Claim 


of that 


upueai -l 

The word, matrix, per 

hoes not appear l 

as I said earlier, i n Under 

anding the meaning of 

namely, the word, multipx ex - 

ln 9r okay, multiplexing i 

to matrix multiplexing thr 

u ghout the speci f icat ion » 


1 r 


cla 


is equa 
So I 
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use them synonymously. 


4 r W 


u 


0 . 


Okay, you use them synonymously- 
Yes , sir . 

Now, tell me what Claim 2 adds to Claim 1. 

Isn’t it the case, Dr. Schoeffler, that Claim 
2 indicates where the signaling means or the switches are 
located as sets of elements in the matrix? 

MR. SCHNAYER: Objection, your Honor. The witness 
was reading the patent trying to answer the last question, and) 
Mr. Lynch cut him off asking another question. 
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THE COURT: Well, we want to give the witness time 
to answer. So let's put this second question on hold for a 
minute . 

MR. LYNCH: It's the same question, your Honor. I 
was trying to lead him. 

BY THE WITNESS: 

A. (Reading patent.) 

As I read and understand Claim 2, it is simply 
specifying a specific structure, namely, the matrix; whereas 
Claim 1 is using the means and function language. 

BY MR. LYNCH: 

Q. But Claim 2 says ".the switches shall be in a matrix" 
expressly. Correct? 

A. That's what I meant by the word specific structure. 

2 says "the switch* 


ft 


A. 


ft 


That is correct. 


ies ln a matrix," expressly. Correct? 


Correct ? 


A. 

one 


Claim 1, then, does not sav u 

say it expressly. 

Claim 1 uses the word mm 4 - • , 

multip lexing means, which requ. 


that it i 


matrix mu. 

ft 


nd tell me 


to go back to the specific ... 

Peci fi Cat lon tQ determine 

, 1 tiplexing , that i s ^ 

iS correct. 

Now, Claim 3 -- take a i n 

3 lo °k at Claim 3, 

that adds to Claim 1. 

A . (Witness reading patent ) 

I read an^ 

Un derstand Claim 3, it is 

specific statement of the s+ . 

r uc t ure rather than the 


means 


I buO 


Schoef f ler - cross 


function language of Claim 1. So it says that the display 
means are specifically in a matrix . 

0* So it says the displays are in a matrix expressly. 
Correct? 


5 A. 


That is correct. 


6 Q. Now one more claim, Dr. Schoeffler. Look at Claim 7 

7 A. Claim — sorry? 


8 Ql 


(Witness reading patent.) 


Claim 7 is saying that the — there must be at 
least a single matrix in which both signaling means and dis- 
play means are connected. 


It ,says — we have 2 


saying switches in a matrix 


expressly; 3 saying displays in a matrix expressly; and Claim 
7 saying switches and displays in a matrix expressly. 


Correct? 


17 A. Not quite. 


7 says there 


must be at least one matrix 


19 containing both switches anH a- 

aispl 


ays . 


20 Q. 


21 A. 


In the same matrix. 


Switches and -- thpra 

ma Y be more than one matrix, hu 
: least one of the • 

rices you must find some switc es 


22 in at least one of the 

23 and some displays. 


24 Ql 


In a matrix -- l et 


me s 


Dust 


25 of the -- 


say "in one matrix, 


» or 


i n one 
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A. "... one of the . . . . " 

Q- one of the matrix -- one of the matrices. 

So I've modified this Claim 7 to say: 
"Switches and displays in one of the matrices." Correct? 

A That is correct. 

0- Now, then, structurally, as an engineer, is there any 
difference between Claim 2, where the switches are said to 
be in a matrix expressly, and Claim 1, insofar as structure 
of a device could be concerned? 

A. My understanding of the difference between Claim 2 and 
Claim 1 is the specific structure versus the means plus 
function language. 

Q. But. you re reading the means plus function language to 
mean that very specific structure, correct? 

A ’ 1 m using the means plus function language in Claim 1 tc 

**" th<,t there " ay be or more matrices, that the i.itch, 

may be in a matrix, the j • . . 

P s r displays may be in a matrix, 

or they may be in the same _ . . , 

a ^ ri x, or any combination thereof 

n. Yes. But accordina m 

g to Claim 2, the only thing that has 

to be in a matrix are the switches 

A. That's not my unde rs t = . 

'tanking Q f claim 2 because it in- 

eludes Claim 1. And Claim i ^ ^ 

Ca Hs for both switches to 

a matrix and displays to k 

e in a matrix, whether the same 

trix or multiple ttatrj_ c ^ 

And Claim 2 includes c lair 0 


ma 


1 . 
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I b'j c ; 

Q- So what you are saying then, Dr. Schoeffler, i s effec- 
tively Claims 2 and 3 do not alter the scope or content of 
Claim 1; isn't that correct? 

A* No, sir, I have to use the words that I was taught 
about in reading the claims; namely, it gives the specific 
structure in contrast to the means language. 

0- But you're reading the means languages to mean that very 
structure specified in Claim 2 and Claim 3, correct? 

A. That is correct. 

0. Let's move on then. Doctor. Let's move on to claim -- 
to the real time. 

Now, let. me just understand something. Your 

definition of the invention ^ . ... 

on was applying matrix multiplexing 

to the switches and some displays? 

A. That is correct. 


Must they be in the same matrix? 


Q. 

A. No, sir 

let's go to the 

ec °nd requirement in your defini 

1 +*imo 7\ t. — 


Q. 


Now 


requirement in your defini- 
tion, real time. Are the ^ 

r s 'real time," do they appear 

in any of the claims of 

the Patent in suit? 

Q. Literally. 

A. They do not ap pearf th 

Sy do n ot appear literally- 
G is there any indi Cation 

ln any of the language 

s of the patent 4 » 


of the 


‘ any of the language 01 

claims of the patent i n 

Ult that a device has to respond m 
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time ? 



A. 

Yes , 

sir, the word 

"o 

the 

claims 

that I studi 

ed , 

the 

specif 

ication, clea 

r ly 

Q. 

Now , 

real time exi 

st s 

game 

, does 

n't it. Dr. S 

cho 

certain pe 

riod of time, 

CO 

A. 

The definition of 

rea 

af f e 

ict the 

environment , 

SO 

which you 

have to do th 

at 

Q. 

Now , 

one you indie 

ate 

A. 

That 

is correct. 


ft 

Now , 

you said you 

hav 

that the p 

>erson sees th 

e d 

bai: 

L hitti 

.ng something. 

co 

A. 

That 

is correct. 

The 

lit 

when they are hit an 

d i 


much later than when the b 
very odd feeling of the re 


fler - cross 

I bo 3 

perative" is used consistently in 
and "operatively" is defined by 
indicates real time, 
in several contexts in a pinball 
effler? You have to respond in a 
r rec t ? 

1 time is responding in time to 
there are multiple situations in 
in a pinball game, yes. 
d was the displays. 

e light the displays in order 
isplays and associates it with a 
rrect? 

game rules call for targets to be 
f one were to light the target too 
a11 hits it, the player would get 

sponse of the game. 


a 


Schoef f ler 


cross 


hU4 


ft 


Now, do calculators operate in real time in the 


c °ntex t 


of the displays? 

A * Not in the way I used real time. 

0- Well, I have a calculator here. I push nine and I see a 
nine. is that not a real time response? 

A * it is a response. To be what I would call a real time 
system with a real time constraint, you would have to associat 
with that some kind of a response time, such as we do, for 
example, when a ball hits a target and, say, that we should 
respond in milliseconds. 

Q. Ah, so -- 

A. In the case of the - ca leu la to r , when you press the button 
you perform a calculation, the exact time that it comes up 


or 


is not so well defined th^f t 

nat i would use the words 'real time 

associated with it because when 


is no 


interval 


we press the button, we 
generally hold it down and there i 
associated with that. 

Q. 


I understand, but i sn 'f 

lt: a fact that the displays on 

a pinball machine are reallv 

y he same as a display on the 


calculator? You just have 
ciently fast that the 


to 


Person 


with the operation of the de v 
A. I don't agree with the 

Ql With the scoring di spl 


The — my underst 


respond with the display suffi- 

derating it isn't disappointed 

lce f correct? 
s tatement, sir. 
a Vs, for 


andi ng of 


example? 

hhe intended operation vl 


Schoef f ler 


cros s 


boi> 


game rules of lamps and scoring displays is that there is a 
rhythm to the game, such as that the electromechanical pin- 
ball games had; that is, for example, when a target is hit, 
a light is lit and there is a real response associated with 
that; and similarly, as you play it, the rhythm of seeing 
digits displayed in sequence and things like that allows you 
to assign a number to that. I don't myself have the same 
feeling about a calculator. 


Is it true, though, if I push the 8 on this calculator. 


or 7, that display responds in a time adequate for a pinball 
machine; wouldn't you say? 

MR. SCHNAYER:. I object on the grounds of relevancy 
There is, no indication that that calculator was available at 

the time the invention was 

was made. He is using a calculator 

that could have been designed at any time. 

THE COURT: Overruled. 

the WITNESS: Mav T = i , u 

Y ask you to repeat the question. 


please ? 


BY MR. LYNCH: 

a sure. I Win „k you to l„ ok 
know what calculators were 

UKe in 


A. 

Q. 

A. 

Q- 


Yes . 

You push the 8 and the 8 
That is correct. 
Instantaneously, correct 


would 


st this calculator. 

1972, '73, '74? 

light up, correct? 


You 


Schoeffler - cross 


bub 


u 


A- Not instantaneously. 

0- Well, how long would it take? 

A - When we were doing the, looking at the example i n the 
MCS4 manual, if you recall, it carefully taught that when yo 
depress a button on the calculator, that you should scan it 
again and again and again to debounce it, and so depending on 
how one does that, one ends up with a response time of a 
digit on a calculator which could be far longer than would 
be permissible in a pinball machine. 

o. Well, how long is permissible in a pinball machine, do 
you know? Do you have a figure? 

The events in a pi-nball machine that Frederiksen dis- 

cussed, -he was basing them around the number of 30 milli- 

seconds, as I recall from hie 

nis testimony, which would mean 

that from the time a switch i , , 

Was closed, he used the word 

the number 30 milliseconds fnv> 4 , ^ 

for the duration of the closure of 

a switch. The real time , . 

es Ponse then that is required is 

from the time the switch 

es until you detect it is 

closed and light the liahi- 

y ' and that's a human reaction time. 

w and haven't measured what a good 

pinball player would expect- <= . .. 

P t from that, but I would expect it 

to be far shorter i n time t-x 

han w hat anyone normally expects 

from a calculator. 

0. Okay. Well, suffi c „ . . „ 

Xt to say, however, that you ao knov 
that some of the scori nq Kall 

that goes on goes on after the ball 
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goes out the out hole? 

A. Well, I played the games, I observed just that, and 

actually, according to a pattern which, again, would have to 
be enforced in real time to preserve that rhythm I mentioned. 
Q. Oh, I see. So that scoring is m real time also, even 
the scoring that occurs after the ball comes out of the out 
hole? 

A. In the design of a real time system, any constraint that 
arises from either game rules or the expectation of the users 
that have to be time enforced are real time constraints, that 
is correct- You cannot ignore them without changing the 
expected behavior of _ the system. 

Q. And even the displays, there is a rhythm about the dis- 
plays, is your testimony? 

A. When I played the game, I noticed such a rhythm in the 
scoring displays, that is correct, some of the scoring 
displays . 

0 " r - rreaerik.en testify abo „ t ^ ^ tim „ co „,tr,ints 

o£ the ball on the pla y£ield hlttUg a ^ havl » g it 

get kicked off, correct? 


A. 


Q- 


He mentioned that 


as a 


rea l time response, that i s 


And that's a real time 


isn't it. Dr. Schoeffi er? 
A. I agree that i s a 


re straint we can all ag re( 


on / 


r eal 


f ime 


constraint . 
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Q. Because there you have to respond while the ball is on 

the switch, correct, or the ball is on the thumper bumper, 
correct? 

A. You have to respond in time so that you can hit away 
with the solenoid, and I would assume that that's the same 
interval when the switch is closed. 

Q. Now, there are claims in this -- I would like to refer 
you to Claim 51, for example. 

(Brief pause . ) 

A. I am actually reading 50 first. 


lbl 


to 5 1 * 


lb' .'9 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 
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Q. Well, 50 is fine. You needn t qo 

A. All right. (Reading patent.) 

Yes, sir. 

Q. Now, Claim 50 says on the thumper-bumper you have to 

respond while the ball is on the switch. Correct. 

A. Claim 50 says that you must complete the circuit so that 

the signaling means are coupled in, and so in order to read 
the switch you have to read the switch when it's closed, so 
the ball would have to be in contact, that is correct. 

Q. And you have to read it in time to respond, in a bumper, 

correct? 

A. Claim 50 does not say that. 

q. .Then read Claim 51. 

A. Yes, sir. (Reading patent.) 

I've read Claim 51. 

q. Now, Claim 51 does say: "The speed of the processor' 

et cetera -- "being sufficient to respond to provide the 
driving action by the bumper while it is still in contact with 
the bumper." Correct? 

A . That is what it says. 

ft So that ' s an express recitation of a real time con- 

straint. is that not correct? 

k That is correct. 

Q. Claim 50 is one of the SP M . 

s © claims not m suit. 


• » — 


A. 


Excuse me, sir. That' 


s Claim 51. 
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51 . I'm sorry . 


I b i U 


A. 


Now, your testimony is that insofar as Claim-- 
it's an express recitation of a real time constraint 

Now, insofar as Claim 46 — 45 is concerned, 
you say the real time constraint is imposed just by the word 
"operatively." Correct? 

(Witness reading patent.) 

The word "operatively" is used in three 
specific places in Claim 45. 

Q. And does it mean Claim 45 , by use of the word "opera- 

tively" inherently implies real time? 

To understand the meaning of Claim 45 and its use of the 
rd "operatively" i went back to the specification and saw 
specifically what was disclosed in the speci f ication, and that 
is real time response, in the specification in seve 
different sections . 

Well, we'll get to that. 


A. 

wo 


ral 


Q. 

But the word "real . 

time doesn't appear 

specification, does it? 


in the 


A. 

tion . 

Q. 


Yes 


, the word "real time" does appear in the specifics- 


We'll get to that, also. 


rror recovery. 
Yes , sir . 


Let 8 get to error recovery, we'll get to 


1 

2 


bi i 


Schoeffler - cross 
ft Error recovery, is that expressly recited in claim 45? 


A. 


r ii cp the word, is part- 

Error recovery, the way I use * z ot 


the 
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real time constraint, 

0* Well , could you explain how error recovery is recited 

in that claim? 

A. The claim uses the word "operatively to describe how 

things are done. And the specification indicates the meaning 
then of the real time and the error recovery. 

Q. So the real time constraints and the error recovery 

constraints are included in the word "operatively," is that 
correct? Claim 45? 

A. They are part of the meaning of the word "operatively," 

if that's what you mean by included. 

q. Okay, then, let's change it: "part of the meaning of 

the word operatively." 

Let's go to noise, noise prevention and noise 

immunity: Are either one of those items recited in Claim 45? 

A- Yes ' sir# The word "operatively,” where it's used three 

times, and the meaning of the patent, gives rise to the defi- 

nitions — the inclusion of the noise prevention and immunity 


considerations separately. 


" . . .part of the meani 


ln 9 of the word operatively* 


yes, sir 


Now , of course, there are , .hat talk 

some other claims that 

specifically about some of th« ^ntio ne< 

he oonstraints that you men 



lbl 


Schoe f f le r 


cross 


I b I 3 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 


(Brief interruption . ) 

THE WITNESS: I have read Claim 30. 

BY MR. LYNCH: 

& NOw, Claim 30 does discuss one of the noise abatement 

techniques that you discussed, correct? 


A. That is correct. 

Q. The opto-isolator, correct? 

A. That is correct. 

Q. Is that a noise prevention or noise immunity technique? 

A. That is a noise prevention technique. 

Q. So 30 recites the opto-isoloator expressly, correct? 

A. One of the opto-isolators , that is correct. 

q. An opto-isolator. 

How about Claim — as another example, how 
about Claim 29? What does that recite? 

A. I am reading Claim 27. 

(Brief interruption.) 

THE WITNESS. This discusses the current limiting 
to the lamp through the low beta transistors specifically in 
Claim 29. 

BY MR. LYNCH: 

a Is the low beta transistor- ~ ^ as a 

* ror something you discuss 

j^o i s e — ab a temen t techniqn©^ 

A. Yes, sir. 

* IS it a noise immunity Gr noise prevention technique. 


Schoe f f le r 


cross 


1 

2 

3 


A. It is a noise prevention technique. 

Q So we can put 29 up here and put the low beta transistor 

That is expressly required, also, correct, exnressly recited, 
correct? 

A. In Claim 29. 
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Q- In Claim 29, 

Do you know if there are any expressly recited 
noise immunity techniques in the claims? 

A. The word, operatively, where it appears in every claim, 

when reading the specification, which includes the computer 
program, has several noise immunity considerations mentioned. 

Q. Does the word, operatively, include all of them that you 

have discussed? 

A. The word, operatively, as defined in the specification 

means that the combination of noise prevention and noise 
immunity techniques that you build into a game are adequate 
to have the system respond in real time according to the game 
rules . 

specific noise immunity techniques dis 
closed in the program and in the text of the specification 
are not necessarily required. 
q. They are not necessarily 

A. The specification -- 

ql The last word. i j Ust 

A. Required. 


did 


pardon me? 


not hear it. 
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0- Well, let's go to them, and l et s P ursue the ones you 

discussed in the speci f ication . 

Do you need a copy of the colored-up patent. 

Dr. Schoeffler? 

A* I have it in my notes. Way I 9 et them? 

0- Well, I just would like you to have a copy of the 

colored . 

A* I have a colored copy in my notes. 

THE COURT: Well, let's take 10 minutes. 

(Brief recess.) 
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Schoeffler - cross 

$ Dr. Shoeffler, you did testify from the specifications 

or patent and pointed out a number what I guess could be 
referred to as noise abatement techniques or items that 
appeared in the specification? 

A. That is correct. 

MR. LYNCH: May it please the Court, your Honor, 
for purposes of identification, I would like to mark the 
chart having matrix multiplexing, real time, error recovery 
and noise down the left-hand column in the claims in suit and 
claims not in suit across the top as 19-D. 

BY MR. LYNCH: 


a 


Now, do you have a copy of the patent colored in that 


fashion? 

A. Yes, I have Exhibit 3-A. 

t is Exhibit 3-A. The very first item relating to 


(X 


Thai 


noise, you indicated, appears at column 3 lines 27 down to 
line 36, correct? 

Correct. 


A. 


Q. 


Now, is the noise immunity or noise prevention express 
discussed anywhere in that part of the specification? 

A, Yes, sir. 

q. Where does that appear? 

r suitably 


A. It appears in a, in the word* « . 

°rds microprocessor 

housed in the back housing wall ar u . . , . lin it, 

■ LJ - or box of a pinball uniw 

coupled through a 16 -slot matrix k . „ . „ n with a 

rix board in combination w 
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Schoeffler - cross 

. t- rtt/cfein to maintain inter lnr-v i nn 

continuous test and interlock sysrei riocxmg 

control of the system.” 

& Which part is the noise abatement part of that? 

A. The — I didn't use the word "abatement". 

0- Well, I will use the word you want. Doctor. I am using 

the word "abatement" to mean immunity and a prevention toge- 
ther so I don’t have to use all those syllables,- that's all. 

If I tell you that that's the only reason I 
am using "abatement,” can we agree on that word? 

The reason I was careful to use the word "prevention" 
and "immunity" is that prevention implies a hardware or a 
physical structuring;, the immunity is normally implemented in 
software and there is a distinction. 

Q. Let's stay with prevention and immunity then. 

Where does it specifically indicate — well, 
first of all, what is this, noise prevention or noise 
immunity? 

k There is both in this area. 

ft where d ° eS “ s P ec ifically say this is how you achieve 

noise prevention? 


A. 


The words "this is how you achieve noise pre vention 
not explicit^ in these lines. 


are 


1 
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I bib 

Schoeffler - cross 

0- Well, insofar as this continuous test and interlock 
system is concerned, Doctor, I want to refer you to the very 
opposite column of the patent, at line 16 and through to line 
32. it indicates there that: 

"An output port provides a drive means to the 
scoring boards and other auxiliary equipment. In 
addition a separate test input line is connected 
into the circuit through the multiplexing line to 
maintain a continuous monitor and interlock of the 
system for subsequent play." 

Isn't that the same system that's referred to 
in your highlighted area as noise abatement — or as noise 
technique -one? 

A. (Witness reading patent.) 

Not quite. 

q. No, but that's isn't that the same test and inter 

lock system? 

m not saying it says everything in your 
highlighted portion, 
a What is the same is the* v- ^ 

A ‘ he re ference to the test line. 

f h e interlock oc 

k s Ystem in lines 27 through 36 
is referring to the interim of ^ „„ the t.=t 

iine - ^ lin “ U 20 I read that »» referring 

only to the test line. 

ft It says: "Through the mm ■ . „ ta in a 

Itipiexing lines to main 




, 2cbRCn 


Schoeffler - cross 


b I V 


continuous monitor. " 


3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 


Isn't that the test? 

A* That is the test line, sir. 

Q. "...and an interlock system" I m sorr Y ” '...and an 

interlock of the system for subsequent play. 

Isn't that the same test and interlock system: 
A. Both of those sections are discussing interlocking. 

And by interlocking we mean offset in time when we read 
switches, offset in time from other events such as noise 
producing lamps. 

But the first one, lines 27 through 36, talks 
about applying the interlock system to both the test line and 
the switches. And that is exactly what is done in Frederik- 
sen 1 s program. It s just that the switches are not mentioned 
in lines 16 through 20. 

ft Referring in the right hand column, I would like to 

pursue with you. Doctor, whether or not it is in effect, down 
in that same paragraph we've been referring to in column 4, 
starting at about line 2 7 r it says* 

"The test li ne win respond to such a condi- 
tion" -- and I beli, 


eVG there it's referring to a 


com 


_ i» 


any coi 


automatically rec 


in intr oduced by a player being 
°r ded . " 


” ” YS - ,UOt « : "Th. lin « „i 11 re S p»» a 

;uch a condition to momentarily s , 

y interrupt the usual 
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sequencing and automatically maintain a continuous record of 
credit conditions." 

Correct? 


A. 

That is 

what 

the sentence says , that i 

s correct, sir. 

Q. 

Now, that is 

merely 

saying you want to 

make sure that 

the 

customer 

gets 

credit 

for all his coins. 

correct? 

A. 

That is 

cor re 

•c t . 




0- And the next sentence says: "Similarly, a tilt condi- 

tion will take precedence and provide automatic processing 
of the tilt condition." 

Correct? 

A. That is what the -sentence says. 

Q. Now, are not those two functions the interlock system 

functions that are referred to in this patent? 

A. No, sir. 

q. You say the interlock system functions is the idea that 
you must sense the switches at a time different than you're 
doing other things. 

A That is my understanding f rom ... .. _ nf the 

y Ioni the specification or Lli 

word interlocking. 

And, of coursp 

e ' these are the functions that 

you are carrying out when you read fho • +. ^ _. n the test 

i CdQ the switches on tne 

line. But the word interlocking ± 

program of this. 

q. permit me to understand; The 


s the sequencing i n 


the 


interlock referred to, 
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according to you, Doctor, is some typ e control that makes 
sure that switches are not read while there are lamp actua- 
tions or solenoid actuations going on, is that correct? 

A- More specifically, in the patent, doing that by offset 
in time. 

Q- Offsetting them in time. 

Now, it never says that in the written 
English specification, does it? 

A* It says that in the program, which is part of the speci 
f ica tion . 

Q. But it never says that in the written English specifica 
tion, that is: It is -advisable to scan the switches at a 
point in time removed from the time when the lamps and 
solenoids are to be actuated. 

A. It does say that. 


Schoeffler - cross 
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Where does it say that in the English part of the speci- 


fication? 


k I will have to search for it. 

Q* Now, are you referring to the transistor? 

k The discussion associated with the transistor, that 

section. 

Q- Is the transistor then the same as the interlock? 

A. No, sir. 

Q. Then let me ask the question this way . 

MR. SCHNAYER: I object, your Honor. He is looking 
through the patent trying to answer a question, and Mr. Lynch 
is cutting him off. I*f you want to withdraw the previous 


question — 


THE COURT: Well, i think Mr. Lynch has and has gone 


on to something else. 

MR. SCHNAYER: i am sorry. 

BY MR. LYNCH: 

g. x understand that you were going to get to the transistor 

Does it say anywhere that the interlock system, 
the interlock system, provi des the separation time between 

switch scanning and lamp actuation ^ a an d solenoid 

iun as opposed -- ana ^ 

actuation? 


Let me ask that 


a gai n . 


837 anywhe re that the interlock system 

.rovides this difference i n t and 

me between switch scanning 
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1 

solenoid actuation and lamp actuation? 

2 

A - When I look in the speci f i ca tion to determine the meaning 

3 

of those words , that is what I determined. 

4 

Now, to find out where, unfortunately, I will 

5 

have to read the specification carefully again. 

6 

Q. Are you aware. Doctor, that there were interlocks on 

7 

electromechanical games? 

8 

A. I am aware of the use of the word, interlock, in relay 

9 

logic systems . 

10 

Q. In electromechanical pinball games? 

11 

A. Yes , I am . 

12 

Q. What were the interlock systems and electromechanical 

13 

pinba 1 1 - games designed to do? 

14 

A. The only 'example that I can come up with from my study 

15 

of the Bally book on electromechanical games had to do with 

16 

deliberately opening relays and locking out further play 

17 

when a tilt condition came about. 

18 

q. The tilt condition on an electromechanical game is an 

19 

interlock function, correct? 

20 

A I believe that is correct. 

21 

ft That mea ”“ °” game that »he» 

22 

machine , all other b et B are off, correct? 

23 

*■ That “ " y understan iing oE the operatlon of an electro- 

24 

mechanical game. 

25 

n Simil arl Y' in an electr 0nip _ K . nU t a 

me chanica 1 game, when you P u 


I b24 


IcbL] 


Schoeffler - cross 


1 coin in, regardless of what is going on -^ n ^ ame ' that 

« 

2 coin is supposed to register, is it no 

3 I am not certain of that. 

4 Q. You are not certain as to whether coins provided an 

5 interlock function as well on electromechanical games? 

6 A. I would have to go back and review that manual again 

7 for that. 

8 Q. At any rate, that is an interlock system, the tilt inter- 

9 lock system, that has to be duplicated on any pinball game, 

10 don't you agree? 

11 a. I am sorry. Would you repeat the question, please? 

12 Q. A tilt interlock .system has to be implemented on any 

13 pinball -game whether it is microprocessor controlled or 

14 e lectromechanically controlled? 

15 a. When the tilt event occurs, it must be responded to no 

16 matter how you build the controller, that is correct. 

Y! q. It is indicated here that there is an interlock condition 

18 that creates credit as well in the game of Mr. Frederiksen ' s 


19 pa 


tent, co 


r rec t ? 


20 A. Where were you reading, sir, please? 

21 Q. At column 4 ' line 19 s P e cifically. 

22 a That i s what it says. 
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0- Now, so we know that there are interlock systems and it 

would make sense to you that a simil ar interlock system on 
electromechanical game, that is, when a coin goes in, it is 
registered? 

Yes. i would have interpreted the word 'interlock" in 
that case to lock out accepting of the coins rather than 
accepting them at any time, but -- 

Q. If you were an arcade operator, under what conditions 

would you want to lock out coins? 

A. As an arcade operator, never. But as a game designer 

of logic, it may be necessary so that you can actually respond 
to and register the coin. 

q. So it is your testimony that, going back to noise abate- 

ment -- sorry. Let me take that down . Noise technique 1, 
that the interlock system there is an interlock system that 
has to do with scanning the switches at a time different than 
the time that the lamps or solenoids are actuated? 

A. Yes ' sir ' this is what Mr. Frederiksen in his testimony 

called lag sensing. 

Laq sensing. So fix No. 1 i c i . . to 

& ^ 1 ls sensing. Is it fair to 


say that the lag sensing aspect of that interlock system is 
only implied in this section, Column ^ iineg 27 throU gh 36 - 
colunn 3, li" es 27 through 36? 

. Well, it says specif icall . 

*• interlock system. 

ut w e know interlock „ , „ 

Ys terns will do things othe 
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cause lag sensing, correct? 

K My interpretation of the interlock system or the lag 

sensing is that we do the interlocking or the lag sensinq in 
order to detect the tilt at a satisfactory point in time, not 
the opposite as you just described it, 

0- Is the interlock system a system to detect the tilt 

switch or all the switches? 

A. The interlock, system is a system that allows you to scan switch^ 

r ' 

in as noise-free, noise-immune manner as you can. Among those 

switches will be the tilt switches, all the other switches on 

that high priority test line, and the switches in the switch 

matrix. 

0* A*1 1 right. Let me ask you this then. Dr. Schoeffler: 

Is it the case that in order to determine that an interlock 
system works in that fashion, you must have reference to the 
software? 

A. 


The 


later reference associated with the transistor base. 


as X recall, specifically mentions the lag sensing. And so 
that place, plus the program, are the tW{j places that co me 
ind without further searching. 

So is that the low beta tr,n e ' 

transistor? 

I'd have to find the l 0paf . 

ion in the patent, becauo 

are words there specifi Cal i 

all Y' as i recall. 

I can find it for you readn 

1 t Doctor . 

Thank you. 


to 
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A. 
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® Try item 15, Doctor. 

THE COUPT: What was your reference? 

MR. LYNCH; Item 15, the very last yellow one. 

Your Honor. 

THE COURT; Yes. 

BY THE WITNESS: 

A * 1 believe that is the one I was referring to, without 

searching through the others, I think that is the one I was 
referring to, yes, sir. 

BY MR. LYNCH: 

0- So is n oise technique No. 1 then, we could call that 

lag sensing , correct? • 

A# Yes, sir, if you interpret lag sensing to be equivalen 

to interlock, interlocking. 

q. Would you prefer me to put •’interlock"? 

A. Yes, sir, I would. 

Q. We will put "interlock " down. 

Now, your tpcf ^ 

imony i s that’s the same as 

item 15, at least in part? 


20 

A. 

In 

part, yes. 


21 

Q. 

Same as item 15? 


22 

A. 

in 

part. 



23 

o. 

In 

part . 

What else 

' the 

24 

A. 

I ’ 

m sorry 

sir, the 

rG mai 

25 

o. 

We 

Hr let 

s forget 

about 


of it? 
>ther p< 


that 
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I thought you were -- 

& The part of the interlock noise technique that is not 

embodied in item 15. 

k I’m sorry, sir, I thought that you were referring to thatj 

15 includes more than interlocking in its discussion, so it is 
15 that has more in it than interlocking. 

0. Okay, so interlock is the same as 15, same as part of 


15? 

A. 

Q. 

A. 


Yes . 

Same as part of item 15. Correct? 
That's correct. . 
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& Now, but it includes — when we got to 15, wc 11 find 
°ut what the other part is, correct? 

A- Yes, sir. 

Q* Now, if the transistor provided for or discussed in Item 
15 is in the circuit, is that interlock characteristic satis- 
fied by the circuit? 

That characteristic is software implemented, that is, 
it is the program that implements the displacement in time 
in the specific embodiment disclosed in this patent, namely, 
the sequencing in the program. 

The transistor is a hardware noise prevention 

mechanism. 

Q. But the interlock mechanism -- oh. 

Forgive me, Doctor. I wanted to know if the 
interlock mechanism involves use of a transistor, involves 
use of software, involves use of both 

A- In the ^ederiksen implementation disclosed in the paten 
the interlocking is produced by software; it is the sequencin 
that takes place in his executive l oop 

is made possible and feasible by the hard- 
ware noise prevention mechanisms. 

0 . Let me make sure i have 

then. 

I tem 1. +-Kp • 

nte r lock , is implemented in sof “ 

Correct? 


ware 


A. 


That is correct . 
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& 

A. 

Q. 

A. 

& 

A. 


And is made possible by using 


Made feasible. 

made feasible by hardware. 

By hardware noise prevention. 

That, and you're speaking about the transistor? 

That is one of the hardware noise prevention mechanisms. 


but it's only one of them. 

Q. You mean there's more hardware that's needed to implement 
this interlock? 


A. 

Q. 


Yes , sir 
What? 


A. All of the hardware noise prevention technique 
Q. Fi-rst of all, the transistor. Now, what else? 

A. The word transistor is not specific enough. There are 

actually two uses of that word: One with the adjective low 
beta, which is associated with the limiting of the current 
pulse into the lamps -- 
q. Okay. 

A -- and the second with the = 

A * tne ad ]ective slow turn-on. 

n There's a low beta transi«=+-^ +-r^n- 

nsist or and a slow turn-on tran 

s is tor ? 

»• Th = : '" e "‘ ea in the aisclosur<! , that is 

correct . 

Q. Okay. Now ' are they two dif fo Fig ure 

ltf erent transistors m * 

5 ? in the patent drawing, are qisto rs? 

they two different transi 
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A- Without going back and reviewing the specification 
carefully, my recollection is that the slow turn-on transistor] 
is in the columns of the matrix? and the low beta transistor 
is in the lamp drive row, as indicated right there. 

Q* The low beta transistor is Item 88, correct? 


This is 88 


A. 


Yes . 


That is correct. And the disclosure discusses 
although it doesn't show, column transistors? and the slow 
turn-on, it was my interpretation, was the column transistor, 
as I recall. 

Q. So there was a slow turn-on transistor which I think we 
will ge.t to in a moment, when you highlighted it in yellow at 
a subsequent part of the specification. 

So we 11 do that, and come back to this: Any 
other hardware that's discussed that needs to be present in 
order to make this software implementation feasible? 

A- As 1 answered a molne nt ago, all of the hardware preven- 

tion techniques are applied in order to minimize the amount of, 
noise present m the system; and whatever is not taken care of 

hv hardware we do the best we ^ 

by n can with software in noise 

immunity - 

So the other ones 

0 . well, I don't mean to interr UD1 - 

ru Pt you. Doctor -- 


4 cbRv 
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know the hardware necessary to achieve 


1 0* I just want to know the hardware necessary to achieve 

2 this interlock. I don't want to know all the hardware. i 

3 want to know the hardware necessary to achieve the interlock. 

* Now, we have: The interlock is implemented in 

5 software and is made feasible by hardware. And you gave me 

6 two items of hardware that make that interlock feasible. 

7 Now I want to know, is there any other hardware 

8 that makes that interlock feasible, that is required or that 

9 is needed to make that interlock feasible? 

10 All of the hardware mechanisms contribute to that, be- 

ll cause anything that cuts down the noise in the system will 
12 change the way the program can be organized. 
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0* All hardware contributes. I will write that down. 

Now, way over here I j ust want to keep a 
column just so we can keep track of some things. 

Claim 29 recites the low beta transistor, 
isn't that correct? 

That is correct. 

Claim 27, I believe, also calls for a transistor. 

Is that the slow turn-on transistor? 

No, sir. That is the low beta transistor. 

27 is the low beta as well? 

Yes , sir . 

So they are both the low beta, and 29 says low beta? 
That is correct. Claim 27 does not say low beta. 

29 includes Claim 27 and specifically adds the low beta 
requirement to the claim. 

Ql Fine . 

Let s go to noise technique No. 2 in the 

specification. 

item No. 2 , i s the no i se technique or 
noise control technique expressly stated, or is it implied? 

Now, item No 9 

* 2 a PPears, of course, at column 

3, lines 54 through 65. 

• Column 2 specifically i 

*■ y lndlc *tes that the peak inherent 

urrent limiting on cold l am p start • limit- 

tart is carried out, and J- 111 


A. 

& 

A. 

ft 

A. 

ft 

A. 


mg 


the peak current pulse t 


°1® arly a noise prevention 
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15-2 


A. 

0 . 


mechanism. 

0- Well, it says that the reason is to be current-limiting 
on cold lamp start to further increase lamp life. That is 
what expressly says, is that correct? 

That is correct. 

It does not say anything about noise. 

A. It does not specifically say anything about noise, but 

it is obvious that limiting the size of the current pulse to 
a smaller value will reduce noise. 

Q. So it is implied, correct? 

A. If implied means the words, noise prevention are not 

present, that is correct. 

Q, Vfell, here is your testimony. 

When you got to item 3, you said, quote: 

"Now, this one specifically mentions noise 
immunity, noise immunity that we have been referrin 
to, whereas in the previous one we had to infer it. 

is page 928 of the transcript. 

No , sir. That is referring to item 3. 

Xt sayS in the previ °us one, item 2. We had to infer it 

X am sorry. Let me read it . 

^9ein, please. 

(Brief interruption. ) 

THE WITNESS; I must K 

na ve misunderstood your 

que s t ion • 

Would you pl eaRo 

Se repeat it? 


A. 

0 . 

A. 
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> O sj 

BY MR. LYNCH: 

5* I am saying in this case when y° u testified originally, 
you indicated that any noise immunity in noise technique No. 
2 had to be inferred? 


A. 

0. 

A. 

o. 


Yes , sir. 

Well, people infer; documents imply, isn't that correct? 
I will accept that. 

I will put infer, Doctor. 

Now, the low beta transistor is Item 88 , cor- 


rect? 

A. That is correct. 

Q. As we indicated, -that is the subject of Claim 29, 
correct? 

A. That is correct. 

q. So insofar as the hardware is concerned, the hardware of 
noise technique No. 2 is the same hardware that we have dis- 
cussed earlier as being necessary to make feasible the soft- 
ware implementation of the interlock? 

»• The low beta transistor hardware, because it is a noisa 

abatement procedure, contributes to the software immunity 

techniques, that is correct. 

Now, let's go to Item No. 3 ^ 

That is the other tra • 

transistor, correct/ 

is correct. 


Q. 


A. 

Q. 


That 


Now 


, this other transistor 


is recited in noise 


techni9 ue 
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No * 3, commencing at the last line of column 
through line 10 of column 4, correct? 

That is correct. 

0* Is that transistor shown in Figure 5? 

A- That transistor is not explicitly shown 
the patent. 


I 

3 and going 


in Figure 5 of 


24 
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I 637 


5* So, but if we were to have it and put it in, it would 
have to be placed in on one of the column lines, on one of 
the decoder lines, correct? 

On each of the decoder lines . 

Q- On each of the decoder lines/ and it would be, for 
example, in the position I have circled on the placard of 
Figure 5? 


A. 


That is correct. 


Q. Now, that device is not the low beta transistor, correct? 

A. That device that you inserted in the decoder lines is 

specifically to be a slow turn on transistor and the tran- 
sistor labeled 88 was -specifically mentioned as a low beta 
transistor. There would be no restriction that it not also 
be a low beta transistor if it is also a slow turn on tran- 
sistor . 

& Is ifc not the case ' Doctor, that low beta is a charac- 

teristic that will result in slow turn on? 

Many — I don't know what fraction of the low beta 
Darlington power transistors also have relatively slow turn 
compared to higher beta Darl ington transistors, that’s cor- 
rect - 

n So effectively, this could nsistor 

y- u be another low beta transx 


on 


If it was also 


a slow tur n 


tisfy what Frederiksen di s 


° n transistor, that would 

that's 


° Se d in the patent here 


I 
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correct . 


Q * is this the insert, a time lag into the circuit, is 

that where you are getting slow turn on? 

That's correct. It is not a time lag. It is specifi- 
cally a slow turn on, which causes a lag in the time at which 
the current pulse rises to its maximum value, but it does not 
displace it in time, which would be the connotation you would 
associate with the word "delay” or "lag". In other words, 
there is a smoothing of the turn on to minimize the noise. 

Q. And the turn on time of the transistor inserts a time 
lag, is what, it says, correct? 

A. Y e s , s i r . 

Q. Now, you want to call that a slow turn on transistor? 

A. Yes, sir. 

q. Now, I would like to refer you to Claim 27. I inserted 

( °n the chart that Item No. 3 was not shown in Figure 5, and 
that is correct, the slow turn on transistor? 

A# That is correct. 

ft Claim 27 ' d ° eS “ rSCite a transistor in the position 
that I have indicated on Fig Ure 

fl _ You have indicated two trans istors Qn Figure 5 . which 



& ^ Cne Position marked 3, does 

dai, 27 3 transist Qr which coul(J> ±n fche positi on 3 

j have inserted it on F igure 


a s 


5? 
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No, sir. 

0“ 1 have inserted it on Claim 5 in communication with the 

lamps as a display, the lamps are a display? 

In Figure 5 you mean? 
ft Yes. 

That is not the transistor. The transistor you labeled 
3 cannot be the transistor described in 7 -- I'm sorry, 27. 

Q. Well, I didn't put a transistor in that position con- 

nected to a voltage source, but I am assuming that if you 
had a transistor in position 3 connected to a voltage source, 
it would respond to the constraints of Claim 27. 

The line in which, you inserted that transistor is intendec 
to bring the lamps to ground, that decoder ground the lamps. 
The power is supplied by the rows, not by the columns. And 
Claim 27 explicitly mentioned a power source associated with 
the transistor, and that would be then the power that drives 
the lamps in the rows. 


lcbR, 


Schoeffler - cross 


1 I & Okay, I understand. 


MO 


2 So then this transistor No. 3 is not mentioned 

3 anywhere in the claims — or is it/ to your knowledge? 

4 Expressly? 

5 A- l n the claims? 

6 Since I didn't review all the others, I would 

7 have to review them. 

8 Q. It's not mentioned in Claim 45, expressly. 

9 A. It is mentioned via the word "operatively" in Claim 45, 

10 yes, sir. 

11 Q. Only by the word "operatively." 

12 Let's g.o to noise technique No. 4. 

13 * Now, noise technique No. 4 appears in the 


14 pa 


tent at just lines 11 through 15 of column 4, correct 


15 a. That is correct. 

16 q. Now, effectively what you indicated was that noise 

n7 technique No. 4 was using the KBP instruction, correct? 

18 A- M° re correctly, noise immunity technique 4 is the 

19 detecting of two switches apparently closed at the same time 

20 in the same column, and is disclosed in the specification. 

21 That ' S 311 Unlikel Y occurrence and is taken to 

22 be noise. Th uction i s the mechanism by which the 

Hptermi nes that. 

23 program 

- » 4 °*‘ “ Sa, . that ” highlighted portion yo» «' 

, j as being no i ss +■ p 

25 indicated as u te chn lque Nq . 


have 
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Schoef f ler - cross | ^ / / 

licitly indicated 

Does it say anything about two stuck switches? 

What this item says is that 4, because there are four 
ches are read at a time. 

The program shows , then, the reduction and 
the introduction of the noise immunity using the KBP instruc- 
tion . 


A. 

What 

is e: 

6 

Doe s 

it s 

A. 

What 

this 

rows 

t four swi 


8 

& 

So what 

you 

1 re 

saying 

is , 

9 

using 

the KBP 

in 

s tr 

uct ion 

when 

10 

a tim 

e? 





11 

A. 

No, sir. 





12 



I 

' m 

saying 

that 

13 

i s to 

detect 

two 

sw 

itches 

clos 

14 

c o lumn . 





15 



I 

t h 

appens 

that 

16 

using 

the Intel 

400 

4 , the 

KBP 

17 

In another machi 

ne 

there would 

18 

that . 






19 

ft 

go what 

you 

• re 

saying 

is 

20 

what 

you have 

to 

do 

is to 

dete, 

21 

A. 

Detect two 

swi 

tch clo 

sure: 


Ln the same column. 

^ ,-4-ph closures in the q _ 

Q- Switch c ne same column at one time. 

K That is correct, sir. 

And you read that into t he highlighted pQrtion in column 


a 


4 at lines H 15 ‘ 


3cbRJ 


1 I A. 


Schoef f ler - cross j l . 

That plus the program, sir, yes - 

So it's implied in the English part of the specification, 


4 | A. 


5 ft 


That is correct, or inferred 
Or inferred. 


6 Now, I would like to pursue just for a moment 

7 with you, with the map -- refer to Figure 4 of the patent, if 

8 you would. Dr. Schoeffler. 

9 (A brief interruption.) 

10 BY MR. LYNCH: 

11 ft That indicates that if, for example, in the column 

12 marked No. 6, in the column marked 6 we * d be talking about 

13 the switches which are in the second bank of boxes from the 


14 top 


15 A. 


That is correct. The switches are labeled A, B, C, and 


16 d targets . 

17 0 If one of these targets i s down, for one reason or 

18 another, and a second target i n the same column is actuated, 

19 then the microprocessor doesn't know which ones have been 

20 actuated, does it. In Mr. Frederiksen ' s implementation. 

2 , , As Mr. Frederiksen describe this , ^ prQcess , i£ two 

22 switches - if one is closed in that column , and then 

” - =«‘> nd S " ltCh Cl ” ed ' “ hen U *• scanned, find two 

» th “ lnStant U b. treated as noise and 


ignored - 


25 


4cbR, 


Schoeffler - cross 


I b4 J 


The microprocessor does know which switches 


are closed. 


& The microprocessor in the KBP instruction gets all ones. 

At that point. But the value, the four bits, or the 
values of the switch that were read in, in Mr. Frederiksen ' s 
program , has been stored as the value read in in that column, 
because, as you recall, his error recovery is on a column 
basis, not on a switch basis. 

Q. Okay. Suffice it to say, when two are down, it treats 

it as noise and does not respond. Is that correct? 

A. As long as two are down it ignores the closure, that is 


correct . 


13 Q. And* you testified and Mr. Frederiksen testified how 

14 clever it was to put A, B, C and D target switches having the 

15 same scores in one column, correct? 


16 A. 


That is correct. 


17 Q. Now, it is the case that if we Were tQ move over a COU ple 

18 of columns to column No. 4, we find the outhole, 500 targets, 

19 and the 1,000 bonus, correct? 


20 A. 


21 Q. 


That is correct. 


no you know how many 1,000 bonne • , ■ 4 -hat 

DO y ^ conus switches are m that 


22 one square, on the Flicker machi ne? 


23 A I'm sorry t 1 didn t unders 


tand your question. 


24 Q. 


fh is location in the mnv 

In th ma P it says 500 targets, 


25 plural 


cbRvl 


Schoeffler - cross 


b44 


Do you know how many targets are enabled at 


2 that position' 


3 A - I did not examine the switches of the individual ones to 

4 determine that, no. 

5 & Well, i can tell you there are four -- two 500 targets 

6 and there are four 1,000 bonus switches, I believe, on the 

7 machine. 

Yes, s: 


25 


Schoef f ler - cross 


l : /. e: 


1 ^ Now, if one of the 1,000 bonus switches qets stuck, 

2 orr ect, what is going to happen to the ball after it goes out 

3 the outhole? 


4 A. 


If the 1,000 bonus switch were to stick in — 


5 ft One of them? 

6 A- One of them in a closed manner, and the ball went in the 

7 outhole. Then the ball would -- the system would, by its 

8 noise immunity, ignore it. 

9 ft It would ignore it, and what would happen? 

10 A. If it were stuck in a closed position, which is unlikely 

11 to happen, as Frederiksen testified; namely, it does not fail 

12 in a closed position, which is why he put it in that column; 

13 but if it should fail in a closed position, nothing further 

14 would happen because it would continue to scan it and deter- 

15 mine that those two switches were both closed and would not 

16 kick the ball out of the hole. 

17 ft It would not kick the ball out of the hole, correct? 


18 A. 

19 ft 


20 A. 


Tha 


t is correct 


The machine would bomb, correct? 

If the SWitCh Cl ° Sed ln the Closed position - failed 


21 in the closed position, that i s correct. 

22 If any one of six switches i n Colunm 5 fails in the 

, position, the Flicker bombs 

23 closed P° ' correct? 

is correct. 

Oil A That 


24 A 


25 Q. 


KOW, lot's go to column No. 3 

N ° ' The last 


one was 


, 1 urr.n 
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It is the fifth column, but it is marked 4. 

Let's go to the next column. It is marked as 


column 3. 


tens 

A. 

ft 

tion 

A. 

ft 

A. 

ft 

A. 


Do you know how many switches there are as 
targets on the field? 

No, sir. I didn't count them. 

How about six? Would that be logical with your inspec- 
of Flicker? 

I will accept your word for the six. 

And hundreds targets, four? 

Yes, sir. 

And the pop-bumper, one? 

Ye£, sir. 


Schoeffler - cross ^ / 

That means there are 11 switches in that column other 

than the 3000 hole, correct? 

*• Yes, sir. 

& What would happen if any one of those 11 switches sticks 

in a closed position and the ball goes in the 3000 hole at the 
top of the play field? 

A* I am not certain what the 3000 hole does, sir, 

Q. The 3000 hole is this little hole at the top of the play 

field that holds the ball. It says right around it, 3000 . 

Do we have a Flicker brochure? 
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(Brief interruption.) 

BY MR. LYNCH: 

q, if 'we turn it on, if I may -- 

MR. SCHNAYER: Let me turn it on. 

BY MR. LYNCH: 

g. If any one of the tens targets or the hundreds targets 

stick -- 

Here is the 3000 hole here. If any one of 
11 switches in that column sticks and the ball goes in the 
3000 hole, what happens to the game? 

K Fr ederiksen testified that those switches fail open, not 

closed. so ifc iS 3n unlikel y event. 

B ut let's assume it closes. Let .. assune one 0 f those 

11 switches fails in a closed Position. 

What happens to 


the 


game? 


2 


Schoeffler - 


cross 
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scnoeffler - cross Ib4l j 

If one of those switches fails, nothing happens to the 
9ame unless the ball goes into the 3000 hole. 

T-hen what happens when it goes into the 3000 hole? 

If that unlikely event should occur, that a switch fails 
closed rather than failing open, as Frederiksen testified, 
the game would stop. 

& T ^ e game would stop, and it would bomb, correct? 

A- It would not bomb in the sense we were using the word, 

bomb, for the El Toro where we meant that the microprocessor 
stopped executing instructions. 

In this case the microprocessor is continuing 
to scan, but it is detecting no further switch closures. 

Q. It" would not kick the ball out of the hole? 

A. 1 1 would not kick the ball out of the hole, that is 

correct. 

Q. So long as that switch, one of those 11 switches, in 

the column remained closed and stuck, the game would be inoperj 
ative effectively, correct? 

A. ^ that eV6nt ° CCUrred ' ^at it failed in a closed 

rather than an open position, as Frederiksen testified, that 

indeed would happen. 


25 


Schoe f f ler — cross 


b47 


1 & And indeed in that unlikely event, also -- well, that 

2 would mean that there would be a total of, it would appear, 

3 switches that could get stuck closed and effectively make 

4 the game inoperative, correct? 

5 ^ How did you arrive at that conclusion, sir? 

6 il in this column and 6 in the other column, in the 

7 outhole column. 


6 ft 


8 A. 


20 O 


2i p. 


that were a problem, those switches would simply 
have been moved to the vacant columns as Frederiksen testified 
and it would be no longer a problem. 

Q. Well, it is true that one of these switches -- how much 

would you imagine a switch on the playfield of Flicker costs? i 

A. Two dollars. j 

ft That much ' two dollars a switch? Two dollar switch 

can fail, correct? 

A. Yes, sir. 

S And it did <*'"»'> fail in the olose(J po „ itlon , c „„. t lt7 

A. Frederiksen testified that those partiohlar switches 

•torf icfll and that when they f a ^ i r i 

are vertic y rail, they break and they fall 

7 4 -hat they do not fail in tu . 
off and their closed position. 

„ 4 - fhev could become cln«?o^ . v 

ft But y ■ Los ed , the contacts that stick 


toge the* 1 ? 


Jt is conceivable. 

, they could lose thei r 

And they r ad JU3tment and fgil clos ed? 

It is conceivable. 


25 



Schoeffler - cross 
And in those conditions/ any one o 


I biiu 

f those 16 failing 



the game is inoperative, correct? 

^ that happens on a specific game, it would be inoper- 

ative until it was, the switch contacts were cleaned again. 


that is correct, or adjusted. 

Q- Nov;, that would mean that when this noise fix of KBP was 

inserted in the device by Mr. Frederiksen, he bought himself 

8 some problems also, correct? 

9 A. I don't agree with that statement. He clearly indicated 

* ' 

10 when he discussed his procedures that if you have a critical 

11 switch that, like the outhole switch or anything else that 

12 would stick and stop the game, all you had to do was either 

13 put it in the test line or put it in a column by itself, there 

14 are empty columns, he could easily have done that, and so I 


15 don't see that he bought himself any problems at all. 

16 zt was his fee ling that these switches and the 


18 ft 


Now, 


1 7 way he organized the operation of the game were adequate. 

18 Q, NOW, is there an y discussion in the text of the patent 

19 about this way to fix double switch closures, in the text, thi 

20 English text, not outside the software; we said it was infer- 


20 El 


„ , hc place highlighted, 
id at tne i 


22 A. 


It i s c 


that there 


-tear in Figure 4 nf 

f t he text, which is the m 

•e empty columns. 

e ' that there are at least two 

i i ch there is only a 0 . ..a 

ln gle switch. And xt 


matri 


24 columns i n Sl ngie switch. And i 

„ in the test line that 

25 clear that there i s empty spots- 
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Schoeffler - cross 

So, yes, it is clear from the text of the patent 
anyone who understands how a switch would fail and could, 
a game designer would be able to determine and see some 
solution to that problem, in my opinion. 

Just so we can understand, we have 17 switches to take 
care of already, correct, in this aame? 

No, sir. 

^ To move out of the columns with the outhole and to move 

out of the columns with the 3000 hole. 

A. No, sir, if there were a problem with the outhole, 

you'd move that one switch into an empty column and then your 
problems are gone. And- thereare two empty columns for two 
holes. 

0 

A. 

not 


But 

he 

didn ' t 

do 

that? 

He 

did 

not do 

it 

becaus 

ctua 

ny 

a problem 

in the 

. I 

t is clear 

it 

would 
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Schoef f le r - 


cross 


Ll.'J 

O O 


we 


Now let’s cto one further item. Let us assume that 

move the 3000 hole out, and under those circumstances, 

0n< ~ switches stuck, 

k Yes , sir. 

you hit the hundred target. IIow many points would 

you get? 

You would get the points associated with the tens tar- 
get . 

2* Right, so you would get different points as well, 

correct? 

A. That is correct. 

0* And so the ingenuity that you reflected about scoring 

really only applies to col 


>u 


umn 6, correct? 

A. Error recovery, when an error occurs, keeps the crame 

going in a degraded mode of operation. You do the best yoi 
can in an error condition. You cannot hope to solve all nois< 
and failure problems, at reasonable cost at any rate. 
q. Okay, let me go on ' Dr - Sc hoe f f ler , and ask you one 

further thing. 

other than figure i other tha „ the soft- 

ware, is ttare in the text of the patent a discussion of 

solving the probish of two stuck switches in the save 

In fact, is there anv a stuck 

«ny discussion of & 

_ i deration , in the EngH the 
switch consi de y lsn part of the patent, 

English words? 
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A. 


Schoef fler - cross | 

Somewhere in the patent, in the English words, there ia 

3 dlScuss ion of the matrix, and I would want to re-read it 

before I answered the question, but I can't recall where it 
is . 

Let's go to noise technique No. 5, Doctor. 

Noise technique No. 5 appears in the patent 
at column 4 , lines 33 through 40. 

Now, you said that was both the noise techni- 
que and a real time implementation, according to the patent. 
Let's just focus on the noise technique embodied in No. 5. 
What is the noise technique involved? 

A. The noise technique involved in this section is inherent 

in the matrix multiplexing of the lamps; namely, the self- 
cleaning feature, whereby the lamp is turned on repeti- 
tively rather than being latched on and, hence, error recovers 

straightforward fast. 

Q you say it is inherent in matrix multiplexing. Isn't 

it inherent in multiplexing? Cyclic and sequenqial multi- 

plexin*, I " ,ean - 


A. 


As 


I indicated, answered earlier, the word "multiple* in< 
in the patent means matrix mul tipi exing . The word - BU iti- 

plexin?" ln a " ,0,,5e =•*«« a variety of 

X would to a3k <«• if you have a specif ic one 


And so 
in mind, 
n Ves 


Mr 


Frederiksen * s n*.*., 

lttle array of lights. 


Schoef f ler 


cross 
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I t ; a 

A. La ' VV ^ ^ 

aere we connect to one at a time. It would be self- 

waning i n that form also, that is correct, sir. 

Ql T 1a a +- 

was time division multiplexing, correct? 

That was time division multiplexing, that's correct, 
but non-matrix multiplexing. 

And so it really, the self-cleaning aspect is inherent 
in time division multiplexing, that is cyclic and sequential, 
isn’t that correct? 


A. 


That is correct. 
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0* Now, that self-cleaning action is not expressly discusse 

anywhere in the patent, is it? 

A. I don't recall off-hand explicit use of those words. 

Q t So it is, once again, inferred by -- 

A. Yes, sir. 

q. So I put down here next to noise technique No. 5, 

"Inherent in time division multiplexing that is cyclic and 
sequential inferred;" correct, you would agree with that. 

Doctor? 

A< yes, sir. 


ft 


Le 


t ' s g° 


to noise fix No . 6 . 


Now, noise fix No a ^ „j. or 

1 9 b is an opto-isolator, 


A. That 


correct? 

is correct. 

And it appe ars ri9ht below noise fix No . 5 in the 
ficati° n at Une3 40 thr ° Ugh 46 column 4? 


ft 

spec 
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Schoef f ler - cross 


MS 


A. 

That is c 

O' 

you 

A. 

No / no. 

0. 

it doesn 

K 

i did no 

as 

a hardware 

o. 

Hardware 

A. 

Yes , sir 

ft 

It doesn 

4, 

does it? 

A. 

That is 

& 

It once 

A. 

That ’ is 

£ 

So the o 

subject of a c 

A. 

Claim 3G 

Q. 

And it 

it 


A. 

Without 


as a 


noise fix. 


r . 


icate itself as a noise fix, does it? 


se prevention mechanism. 


po: 


.umn 


it is the opto isolator we are talking about, isn*t 


ithout studying it, I believe that's correct 


o. 


All 


Schoeffler - cross ^ ObG 

ri ght. Now, if we . d gQ tQ F ig U re 5, just so We 

undGf g 

this optoisolator, it doesn't mention it as a 

sg p j- 0 y , , 

n ion technique or noise immunity technique i n 
the spec i f i n 4 . • 

a tion, but it does mention it as 

Isn t that correct? 

Yes, sir. 


a memory element 


Now, the device appears, for example, at the -- an 
optoisolator, and I don't know it's the one we're talking 
about -- we're talking about the -- well, we're talking about 
no particular one at this juncture. 

The device appears, for example, at 84. Isn't 

that right? 

A. That is correct, sir. 

Q, And at 84 we have a device where it's indicated that we 

want to be able to accept coins at any time and record them, 


right? 


A. Ye s r 


sir 


0 . 


And this is a cycling device. And if there's one 
don't want to miss, it's the coin switch 



Closu 


A. 

Q. 

on the 


one, yes, S i r 

fford to miss once awhile a swi 


itch c 


los\ 


you 

playf ' -^ USt t)ecause °f ra echanical difficulty. 


temporary 


gli 


the 


1* • 

But y° u re lly don t want to miss a coin 
trG n might get angr y# ri ght? 


because 
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Schoeffier - cross 
That's correct, sir. 

& And another fiv; 

r tft mg you don't want to miss is the flippers 

because if . 

ne patron energizes the flippers and they don’t 
or rectly , they might become -- the game probably 
^n't playing satisfactorily, correct? 

That is correct, sir. 

And so optoisolators are used as memory in both of those 
locations, isn't that correct? 


A. 


That's correct. 


Q. And what i s meant by that is that this circuit lights a 

lamp and the lamp energizes -- the light from the lamp ener- 
gizes the solenoid that will record the coin door actuations and 
the flipper actuations. 

A. That's not precisely correct, 

g. Well/ I said record. 


A. 


More P re 


It enables a solenoid, let's say. 
cisely / the lamp changes the value of the resis - 


7hich is in a cxxuuxu, et cetera, 
tance whicn 

The lamp changes the value of this resistor, 

Q. Okay • 

e -- and when you strobe the lamp you keep the lamp 
which means 


on — 

A. yes, sir * 

, s0 as far as the resistor i s concerned, although 
0. — and 

j-jein^ energized only So Q 

this line r s 

tniS -i i the time? 

. . . s on a 1 

thinks 


'ften, this resistor 





Schoeffie r - cross 

That 's correct, sir. 


I bbtf 


^nd, so off* 

actively the coin door remains energized all 
the time, right? 

I That is correct, sir. 

ereas in the remainder of the device, because of the 
tiplexing, you* re really only looking at a column 

7 one-sixteenth of the time, correct? 

8 A. That's correct. 

9 Q. And this was a decision that with these two devices to 

10 use optoi solator s as memory devices in order to make these 

II respond 100 percent of the time. 

12 A. The disclosure does -not indicate that that is the only 

13 reason they were used. 

u g It's the only expressed reason. 

15 ^ Optoisolators have been used for noise prevention mechan- 

• _ ndustrial control and other applications for many 

16 isms in n iuuo 


16 isms in 


17 years 


It . s hardly a new concept 


19 electrostatic 

, probable that those 

20 so it is highly P 

, prederiksen so testified. 

21 . and * 


And those happen to be the two locations where 
noise is most likely to enter the machine. 


20 so it 


probable that those were put in delibera 


tely 


21 there. 


26 
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totand. But let’s talk, about the very point yo , 


2 ^ighlicrhted 

- eci as noise fix No. 6. 


! , does it? 

>f the text that the 


It doesn't say it there, does it? 

4 ^ t t d o 

GS not say in this section of the text that the 

5 opto- i. sol ator«a 

ere there for noise prevention. 

g 0 

it doesn’t say it anywhere else in the text, does 

7 it? 

8 A. That is correct. 

9 0- Let's go to noise technique No. 7. 

10 Noise technique No. 7 I will call the mother 

11 board technique. Is that fair. Dr. Schoeffler? 

^A. Yes, sir. 


, Now, with respect to the mother board technique, is it 

;he case that there's a discussion in the highlighted portioi 


LG case that there's a discussion in the highlighted portion 
column 6, lines 29 through 36 of noise control? 

The word "noise control does not explicitly appear in 

lose 1 in® s • 

Or nois e prevention or noise immunity -- 

. i3 correct. 

That 1 3 

_ f that appears. 

None or 

i prevention . 

Thi s I s 

, t . s once again inferred, correct? 

And so i* 

n o reason for the inclusion listed in that 

There * 3 

„ the inference of noise is an obviou s one i" 


n that 


tion, an<S 
s case . 


an obvious one in 


so 
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Schoeffler - cross 

0 > Strong inference? Strongly inferred? 

A. There is no reason specified for a mother board 

a to 

from the daughter board here. And that is a common practir-e 
for noise prevention. 

O' w ell, let me ask you, the mother board contains what? 

A. The mother board contains prime -- the mother board 

in Figure 2 contains, on one edge of it, all the heavy 
transistors and other circuitry for driving the power devices, 
like the lamps and the digits. 

The daughter board contains the very light 
current circuits we associate with the microprocessor or the 
microcomputer. 

Q. Right. Now, if you were operating with a pinball 

machine and you had to use a device like the Intellec, when 
you hooked up the Intellec to the machine you would have the 
microprocessor units embodied in the Initellec, correct? 

A. That is correct, sir. 

q. In fact, on what you've referred to as the daughter 

board and what the patent refers to as the logic board, 
really contains the circuits that are represented by the 
Intellec, correct? 

A. That is correct, sir. 

Q. Now, if you were trying to experiment to develop a 

microprocessor control pinball machine. Dr. Schoeffl er ' y 

1 to use* 

have -- at that period the Intellec was a good too 


2 

3 


.Lbtulj 
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riqht ? 


6 

7 

8 


10 


*■ That's correct, sir. 

^ Anu M r . F reder ikaen used it. 

Ho ao testified. 

And in order to have such a device, he would have ha 
| to have that machine corplete with resrect to ail o* its 
cor '’ ononts except the r.i crooroces so r comnonents that are 
contained on the locic board, correct? 

A May I have the question back? 

0- He would have -- in order for Mr. Fredenksen to 


11 li expc r ixren t with the rachinc , the Flicker rachir.e, as he va* 

1? 1 try inc to adapt it to the microprocessor system, and he had 

«* 

13 II the Intellec sitting next to it end he had the Intellec 
i« i: cabled to it, it would have been necessary that all of the 
15 re raining circuitry, including the circuitry on the eother 

. the eachlne. 

1* boa rc , be ln, ‘" 

don't wltn th * t * 

in most of the other <?are» that we have 

u §e the Intel lec or external electronics. 
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talked abcut, t,At 
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*^nLCS was external, lioni? with the Intel 

c lectonic* 
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A11 ri 9ht. Lett's assume that's the case. Let's go on 
to this: 

They would have had to be outside the Intellec 
achine; everything on the mother board has to be outside the 
Intellec machine, correct? 

Yes, sir. 

w So y° u have the Intellec machine which has the micro- 

processor; you have a board of high power devices, correct? 

A. Yes, sir. 

Q. Which is the same as the mother board, correct? 

A. It could be the same as a mother board. In a development 

machine it is less likely that it would be the same. 

Q. Well/ suffice it to say, when Mr. Frederiksen went from 


an Intellec adaptation to a full microprocessor adaptation, 
what he did was put the Intellec contained components on a 
separate board, correct? 

A. That is correct. 

Q And when he disclosed it in the patent, that he did that, 

he didn't say anything about noise. 

__ Mr. Lynch- I actually made a mistake on that 
& I'm sorry r 


last answer 


embodiment that 

rows corresP ^ 1 " 9 t0 


That wasn't quite correct. 

Because of the special condition in the 

e deriksen used, namely, when he set up the 
the lartP s an( ^ the rows corresponding to 
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the digits, and selected the column, for noise prevention h 
wanted to strobe them both at the same time to take advantag 
of the slow turn-on transistor. 

And so it is necessary to bring the command 
line off the Intel 4004 chip and onto all of the devices, 
like the decoders, the lamp drivers, and the like. That's 
the synchronizing signal. 

& Yes. All I'm saying is, the chips that performed the 
function that the Intellec performs are on this logic board, 
or what you call the daughter board. 

A. Without going back and reviewing Mr. Frederiksen ' s 
testimony right now, I don't recall how he handled that 
synchronizing signal, or whether he discussed how he tested 
it when he was using the Intellec. 

Q. All I'm asking is this. Dr. Schoeffler; Is it or isn't 
it the case that the mother board contains the circuitry to 
make the device run, other than the microprocessor components 
A. That is correct. 

q And when Mr. Frederiksen discussed this mother board, to 

which he added the microprocessor component board, and he 
discussed it in his patent, he didn't mention noise, did he? 

A Noise is not explicitly mentioned in that place in the 

patent we were just looking at, that is correct. 

Q. It's inferred again, correct? 

A. That is correct. 
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o. 


I'll just write "inferred" next to Item 7. Moving 


ilong 


to Item 8. 


THE COURT: I have another matter at 5:00 o'clock, 

so I think we'll have to quit now. 

And we'll go from 9:00 to 10:30 tomorrow. And 

unfortunately, tomorrow afternoon I've got a motion in a 
criminal case that's going to take all afternoon, and there 
isn't any way I can put it over. 

So we won't have the afternoon as we had 

planned . 

All right. I'll see you at 9:00 o'clock. 

MR. KATZ: Your Honor, I have one matter in respect 

« 

to schedule. 

There is a program, a seminar, that has been 
already advertised that I'm going to be the chairperson of, 
on litigation against counterfeiting, product counterfeiting, 
and I'm going to be on the program with Judge Guy from the 

Eastern District of Michigan. 

And that program was scheduled for March 19 
tj roU gj 1 21 which was a Monday, Tuesday and Wednesday. And 
I didn't -- these brochures went out last year. 

THE COURT: Well/ we can handle that. I mean, if 

. at that time, we'll recess, 

we’re still on trial at 

MR. KATZ: Thank you, your Honor. 

^ 2 o 

m r n always work in something 
THE COURT: I can aiw y 
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| 

1 | MR. SCHNAYER: Thank you, your Honor. 

I , 

2 | (Whereupon the within trial was adjourned at 5:00 

3 f j until 9:00 o'clock a.m. of the following day, Fr 

! 

I I 

4 j January 27 , 1984 . ) 


